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Graphics 
Brighten UJ? you r displays , bring 
your gra ph ics lo life -
Micropaedia will 
show you the arcane secre ts of 
display lists, UDGs , 
Commodore MOB registers, 
attribu te files and the othe r ins 
and outs of pictu re power on the 
Or ie , Atari.and Commodore 64. 
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and Pie rs Letcher investigates its 
viability. 
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Commodore 64 55 
For all you back-to- nature freaks 
who can't seem to quite leave 
techno logy beh ind- try your hand 
at a game called Poison Toad. 



CBM aims hig~ 
11),lr,.it-
Com modo re is set to takeon Pr estcl 
in a big way by launching an 
interactive database to be called 
Compunet. 

It will be shown for the first time 
attheCommodor e Compute rShow 
at the beginning of June. 

Although the in itial ide a for 
Comp unet ca me from Commod· 
ore, the service will be owned and 
managed by ADP , a leading com­
munica1ions compa ny. Other 
manufa cturers have been invited to 
partici pate. 

The aim is to provide a complete 
range of services including telesof t · 
ware , 1elebanking, electronic mail, 
bullet in board, computer con­
ferencing, home shopping and a 
'gatew ay' ac.cc:ss to other compu· 
ters. 

Joh n Baxt er , Commodore ·s 

marketing manager explained the 
impetus behi nd Compunet as 
'What reasons can I give to the 
whole family to use that computer 
and that modem ?' 

To accompany t he service Com ­
modore has man ufactured its own 
modem for the Commodo re 64. It 
plugs in to the user port and 
communicatesat 120'.V75 and 12())/ 
1200 baud . 

The built -insof twareallo wsco m­
mun ication with Prest el and other 
vicwdata services as well as Com­
punet. Additional sof twar e on dis.k 
or cassette will allow user -to-user 
communica tion. 

Each modem contain s an en ­
crypted security code which is 
essential for comm unicatio n with 
Compune1. Not only will the code 
be used to control access to the 
database but also to cover two other 

key features of Com punct- direct 
debit ing of your bank account and 
piracy protectio n of telesoftware. 

Any good or soflw are purchased 
and any other charges incurred will 
be recovered by direct debiting . 

Initially ther e will be an ann ual 
subsc ripti on of £25-£30. But the 
first year's subsc ription will be 
included in the £99.99 cost or t he 
modem. Thereafter, it is hoped to 
recoup operat ing costs entirely by 
charging for spec ific services and 
earning commission on home shop­
ping sales. 

The software protection works 
by using the modem as a 'dongle' . 
Software downloaded through a 
securi ty coded modem will dnly run 
if that modem is plugged into the 
use r port . It can be copied as many 
times as you like but it still will 
requ ire the particu lar modem to~ 

present fo rt he sof tware to run . 
Th ere are a total of four levels of 

securi ty built in - this will be 
particularl y impona nt when the 
teleban king service gets off the 
gro und . Commodore is currently 
negotiating with a major bank and 
hope s to be able to launch the 
service fairly soon. 

Comp unet is already operatio n­
al, although not all the projected 
se rvices are available. Th e fiat 
users will be members of ICPUG, 
the Co mmodore users group. The y 
have been offered fin t use of the 
syste m becau se, as Mr Baxte r 
describes it, ·we want them to try 
and crash the system and we want to 
make Compunet what the users 
want'. 

Com modore has high hopes for 
Compune t. It aims to have IO,COJ 
subscribers by September and 
100,COJ by July next year. 

The database will only be accessi­
ble on a Londo n telephone number 
- which could resu lt in some 
people running up large telepho ne 
bills. The re will be 120 ports 
( 1elcphonc lines) available initially, 

Future Tech 
joins PC race 

This is far from yet another PC 
clone . The PCi is one or FTS 's 
Series 86 micros with e nhance­
ments to allow it to run IBM 
software. The result is a micro that 
runs twice as fast as the PC, has 
512K RAM as standard (expand ­
able to 768K), higher resolution 
graphics and larger disk capacities. 

Solihull daze 
If you can't beat them, join them. 
Future Tec hnology Systems, the 
companythato riginallym adem uch 
ofth efactt hatit.smachineswere not 
compatib le with lBM . has 
annou nced an IBM PC-compat ible 
micro . 

So confiden t is it of the PCi's 
compatibi lity that it isoffe reinga 25 
per cent refund on the purcha se 
priecifanyofy ourPCD OSawli ca­
t ions fails to run on it. 

The PCi , like other Series 86 
machine , can also run concu rrent 
CP/M . FTS was one of the first 
companies in the world to sign up 
with Digital Resea rch for version 
3.1 of Concur rent which has win­
dows and an IBM PC emulator 
mode. 

~· 11UM: cite-, thrill&.,. ............ ...., 11),--
Compact, noisy, and with a ltnden· 
cy to run hot. No, it isn't a cheap 
disk unit , but 1hc first Personal 
Computer Gam es show, held at 

r===a:::::::::::::::::::::::::::::::::::::::::==a:::::::::::::==::::::::::::::::::::::::::::::::::::::::::::-j Solihu ll last week. 
It was compact thanks to t he 

dimensions of the Solihull Confer· 
encc Centre where the Radio I 
Music Marathon a lso took place 
over Easter- hence t he noise. As 
for the heat, there was plenty of that 
on the outside as weU. 

COMMENT TVl3MMO:> 
IBM steps into the breach 11),,,,,.._ . 
A join t ven tur e involving IBM and 
the Hampshire Education Comm it· 
1ee puts into sha rp focus t he 
shortcomings of Gove rn ment poli · 
cy on micro educat ion. 

IBM lS to provide over £170,CXX) 
wort h Qf hard· and software for 
Engl ish schools and colleges. The 
move is the first stage of a two-yea r 
pi lot scheme run jo in1ly with 
Hampshire Edu cation Co mmittee. 

From September, IBM will 
provide 50 PCs and program s for 
use in H ampsh ire schoo ls . ll3M is 
also to donate £60,000 towards the 
cos1 of administering the scheme. 

It has much to gain from such 
cha rity. While the stated objective 
is 'to help schools gain a better 
understanding of the uses of com­
puters and enhance the job- related 
skills of youngsters ', an obvious 
outcome will be t hat Hamps hire 
pupils will get more exposure to 
IBM compu ters in particular. IBM 
is thus enco uraging brand loya lty 

and may even be looking 'O its 
future staff. 

But the scheme shouldn't be 
condemned on those gro unds. If 
there's one thing schools desper a te­
ly lack it 's hardware , and to be able 
to give children the chance to use 
and learn abo ut IBM PCs must be a 
good 1hing. Co mputer studies 
courses are oCten said to be so far 
removed from the real wor ld of 
computin g 1hat they're of little 
practical value. The scheme could 
do much to improve studen ts' 
practica l comput ing skil ls7 

It may have other benefits: ifs 
un likely that other companies will 
ignore IBM 's move. and they may 
be encouraged 10 offer eq uipm ent, 
software or expertise to schools. 

But it seems a great pity that 
Government comm itment to the 
provision or micros for schools has 
bee n seen as so inadeq uate that a 
comme rcial compa ny is prepared to 
step in to help fill the gap. And an 
Ame rican company at tha t. 

The list o f exhibitors read like the 
ent rants 10 the Leag ue Cup befo re 
the big guns dis.covered it as a 
passport to Europe. Some of the 
software industry's leading lights 
werethe rc inspiritonly-t hercwas 
an Ultimate trophy offered and flee 
Bug-Byte games - and others 
(such Gosh stalwarts as Virgin, 
Ouicksilva and Imagine ) not eve n 
in spi rit. But they will be looking 
over the ir shou lders at some of 1he 
companies that were represented. 

Mastertro nic, for example, 
cla ims to have sold 100,IXXl cop ies 
of its £L99 games (Issue 58) since 
Apri l 1. On the adjace n1 stan d was 
Inperial, with its Empires at the 
other end of the price spec trum. 
Arou nd lhecorne r in the Beau mont 
Roo m was Romi k, de monstrating 
Amstrad softwa re; and the irrep­
ressible Jeff Minter of Uamasoft 
launched Shee p in Space. 

Romi k's Alien Break-in for the 
new Amstrad micro (Issue 58) is 
ready now and the company is going 

ahead with the packaging. But 
when the game will start to be sold 
depends on delive ries of the 
machine; Romi k'sAlan Greycom· 
mented: 'It's no good if the compu­
ter's not there.' Its next title for the 
CPC 464 is Ato m Smasher, and 
these arc likely to be the first of 
many. Mr Grey predicted that the 
future for hom e micros lay with 
machin es like Ams1rad's and with 
MSX s~tems, a nd he surprise d 
nobody by revea ling that Romik 
has some MSX proj ects in ·the 
pipe line. 

Th e sho w broke the norma l 
mou ld by taking place not in an 
O lympia -style aircraft hangar or a 
Barbican labyrinlh but in three 
relative ly small suites laid out in a 
clover leaf . Hence there were 
inevitable bott le necks , and not only 
at the bar. Audiogenic took adv an· 
tage of its position to create great 
interest, particularl y in Alice in 
Wond erland . All igata went to the 
trouble or hauling a racing car into 
the Beaumo nt Room to show off 
its new sponsorship, but ils single­
min ded visitors showed more in­
te rest in the software. Fuller 's 
Roy Backhouse once again braved 
the high temperatu res and gave the 
now familiar bow-tie another 
out ing. 

More than 7 ,000 people visited 
the show but 1he crowds on Satur­
day weren't excessive. 

What else would it be but seda te, 
with a Radio l even! taking place on 
the other side of the partition? Pop 
music vied with synthetic music 
across the hall , and the events 
overlapped in places - Capta in 
Sensible took on Ata ri at Pole 
Position, and on the door a be· 
mused you1h complained in a heavy 
Birmingham ac.cc:nt: ·1 thought 
Wham were here today .• 
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Apple II line carries on 

Apple took its fightback against 
JBM into 1hc portable arena last 
week with the launch of the stylish 
ll c(Jssue58) . 

An ii I-assorted gaggle ofthi rd-party 
suppliers cheered the Ilc down the 
slipway last week with hardware , 
software and moral support. 

In the van was Microsoft, in· 

ACT modem 
gets approval 
The move towards micro corn· 
munications is gathering pace at 
ACT where the Apr icot's integral 
modem has just been granted 
type .approval by the telephone . 
network' s watchdogs . 

The modem is a plug-in option 
that ACT doesn't intend to incorpo­
rate into the Apricot . It will cost 
£295 (plus VAT) and will slot into 
the back of the mot herboard. 

Approva l was gran ted by the 
British Approvals Board for Tele· 
communicat ions (BABT) and the 
British Electrotechn ical Approvals 
Board (BEAD) in 15 and 20weeks 
respectively. An ACT spokesman 
said it was felt that approval had 
been gained 'relat ively briskly'. 

The £295 price tag includes the 
cost of software to link an Apricot 
into ACT Micro mail, the oom· 
pany's clectonic mail service based 
on Telecom Gold . 

PCN MAY.Sl984 

The C stands for compact (it 
could also stand for CMOS - the 
machine uses an ultra -low power 
65012 processor and 128K of 

associated RAM) and is the resull 
of blending 1970sdcsign with 1980s 
technology to make a smaller 
package. The RAM, however, is 
not battery-backed. Storage is pro­
vided by a single 5.25in floppy disk 
drive which makes the Uc not quite 
a laJ)""hcld (unless you're desper­
ate). It is, however, eminently 
transpo rtable, weighing 7.51bs. 

Features include a run-moving 
63-key keyboard , 80-o r 40-column 
display, and high-resolution col­
our. As with the Macintosh, there 
arc two seria l ports, one for the 
printer and one for a modem. 

The best thing about the lie, of 
course, is all the Apple II software 
available to run on it. ln addition,22 
Apple applications have been spe­
cially enha nced (claims Apple ) to 

announced the availability of the 
Multiplan spre adsheet for the ll c. 
With beguiling eccentricity it insists 
on referring to the machine as the 
App le Lolly, perhaps in anticipa· 
tion of the money it stands to make. 

O ther software supplie rs include 
Systematics , Softscl, Hilderbay and 
Ormbeta. Softscl ties in with Micro· 
soft in offering Multiplan but it 
adds the PFS datab ase utilities 
Zaxxon, Cryp to Cube, and Master· 
type . Systema tics has adapted its 
entire range of business software 
and its managing directo r Mike 

creas ingly eager to demonstrate its Young declared : ' I am convinced 
commitment to Apple. Following tha t thistimeApplehasye t another 
its close involvement in the de- winner on its hands. • The corn· 
velopment of software for the pany's software is genera lly less 
Macintosh system Microsoft pro ne to syntax errors than this 

take advantage of t he Ilc's ext ra 
features. Th e J28K of memory has 
enabled the program adaptions to 
include more functions and store 
more menu information than the 
versions previously available for 
the earlier crop of Apples. 

Software is also expected to take 
advantage of the Apple mouse 
optio n on 1he machine. 

The Ilc package, which includes 
the drive and interfaces, will cost 
£925. The compact monitor is 
priced at an additional £140. The 
mouse (including the package 
Mousepaim) is £70. 

To keep its pricing structure 
logical Apple has been moved 
simultaneously to cut the price of 
the Apple lleto£587 . The I le with a 
disk drive wilJ now cost £795. 

example of its prose suggests. 
Ormbeta's Compact accounting 

system has been designed specifi· 
cally for the lie. Hilderbay's Fami· 
ly Finance and Check.pay packages 
reflect the descent of the lie from 
earlier Apple II models by running 
on anything in the series . 

Symbiotic Computer Systems re· 
leased an interface that will let users 
of the Ilc link it into the Symbnet 
network and hence to a family of 
storage and communicat ions de· 
vices. The interface was produced 
in a period of just 36 days. 

The moral support came primari· 
ly from Alb ion Computer Com· 
pany, the hitherto litt le. known 
dis tributed products arm of the C 
Squared Group. Albion is looking 
into the possibility of incorporating 
the llc into a briefcase along with a 
modem,comm unicationssoft warc, 
and sandwiches. 

PC supplies drying up 

Th e shortage of ISM PCs is about to 
become more marked . 

Soon after a price cut (Issue 55) 
IBM was forced by component 
shortages to stan ratio ning dealers 
to 25 machines a month . But an 
IBM spokeswoman admitted last 

week 1hat the position had deterio­
rated : ' It has worsened to some 
considerable extent.· 

The rationing system has been 
altered accordingly. On the 
grounds that 25 machines per out let 
per month was too rigid IB M has 

inaugurated a new scheme which is 
intended to take account of 1hc 
different levels of business of diffc. 
rent dealers . 

At the same time delivery sche· 
dulcs have gone out lo eight weeks 
fro m the four that were no rmal 
between order and delivery under 
the earlier schedule. 

The hard disk version, the PC 
XT, is also a ffected. Thecompanyis 
unable to say when the position 
might improve, but the spokes· 
woman pointed out that JBM was 
now licenced by Inte l 10 produce 
processor chips and that this would 
make a difference in the long term. 

Ian Fraser of the PC Users Group 
reportedt hatamect ingof thegroup 
last week discussed the problem 
and found that it had delayed the 
implementation of some members' 
plans. But he added: 'Nobody was 
complaining too badly.' 



VIEW FROM JAPAN 

Japan:from 
the Sirius to 
the trivial 

ll)'SMpPowoll 
TillswasalmostaYiewlromAullralia-l'ftbeenoulolthe-nti,for 
thelatcoupleol-kscettinc•-• .. tpenpectiye.Butpenpectiye 
can wert in boll, directions and this seems like a ru....­
oppoob,nltyto pulltogetlleraltthe bits and pieces-.....-....,. 
111addintoprmou 1c:olum ..... my-computerlsugoodaplaceto 
llartaun,. 

It's roly just an upgradeolanupgradeolmy prmous..-t, an NEC 
8800. The main n,ason I changod looks !mill when you consider Ille 
exdlttntnl-the ............... adYance oltechnolol)' gen<lratn­
rny new machine has key-type scan-ahead when, the old one didn't. It 
may not SOIIM much but rt can make I wortd of difference. On the old 
..-t ffl!IJ time I typed a WWII wttlo a double letter in It Cfor example 
'letter'J It came out single C'letefJ. This cao be a gn,at paper-saving 
deYice when you're using' words like accommodation and committee I 
1ot, but 1t 1oo1<s irnment when •gooc1• n,peatedly becomes 'cod'. 

In a simllaoiy lnCCMlll1*11 vein -·· the -d-hand trade. The 
expmsloo caHs to mind Klff of nilling -biles rather than the 
cltamilrg pn,ducts of the wtrlte-hut of technolol)', but It goes on none 
the less. My new mac!Nne coll £720-thls boopt me a CPU wttlo 64K 
of RAM, -rate keyboard, twin double-sidod double-density 320K 
disk drives, and a -printer cable. Tire priff was roughly lroll wtratC 
paid for its predec..-, and roughly twCca wtrat I got for the older 
.,.tem In a private sale. 

Subsequently, throu&tl I sma• miracle, NEC hascomeoutwitll1 new, 
faster and anhancod ftrsion of CP/M - has made Ille change well 
--· and inlle adoftheformer 10 _,....mablefunctioa keys I 
,- INwe 36. Keyboard variation can be .....,.mnred by anyone who 
cantype--the-lhadtoputlnhexcodn. 

This 1e .... me happier than I was, butlllen, ls a further penpectiye 
srodually belngfo,-1 on Japanese users. Slowly and uncertainly some 
of tire maclrlnn-you presumably take for grantod a111 IMClnningto 
appear. For example, tltere is to my certain knowledc• at leHt one 
Sirius in Japan and probably only one. It was pun:hasod in Hong Kong 
and brougt,t baclr to be nin an d semcod at the coll of much blood, 
swut .ad te1r1. The man who introduced it has now turned ltis 
.ttention to A.,rtcots; he has converted I number of people who •re 
perlraps best described as adYantun,rs to join him in brillllng them in, 
llkewlselrom Hong Kong. 

WheneYer anyonetlrey .._ ls planni111 a trip to Hong Konglhey nk 
Irion or Iler to buy an Al>ric:ot and mum wttlo It. Presumably this has 
become easier since Ille lipter Apricot joined the Sirius. But then, Is 
stil no formal organisation hen,toglvethe handllll of Al>ric:ot users any 
kind of maintanance safety- and the business has an air of 
ec:c:elllrlclty. Then, could bellle makings of an elltistplecaof mar1ulti111 
Joere, with the ~ emerging as a kind of rnicrocomputing -
llofce. 

Fimily, NCk to the micro mainstre11n - or Ill least to tlte side of 
micros - Is presatdod to pocJtJle by tire non_., nical press, whent 
--.Yodeolhusiasmcanstil111namokNCeftunattendecl.Nottoolong 
acolrisitoda.i-.-theWr,oftheFutu111.Tirepn,n,lsewas-ln 
tllecNy computers could"°" be runnlncWour home life; there was a 
demo of a syllem - could tum the l;clds on and oft and open and 
dose the curtains. These miracles of .-.., science occun-ed upon 
commalHb eithei'trom the keyboard in response to on-screen menus, 
or by llcht pens, or, if you enunciate very clearly, by voice through• 
rnicn,plrone lreld about haW an lnck from tire mouth. 

Tire final metlrod, C find, works eq....,. - with my kids, and 
-nc:iationisa'taslmportantastone.Athntatenincgetturealsohelps 
bottlrelrRAM...,..lmmedllllyvolatile.Pertraps,lntime,Cwillbeable 
toturntllewlintoprocrammenandhnethemlbsorbthelrnporbnceof 
dlsclpHne.ButMseems a llippricetopaytohaftyourc,11taln1_..... 
and closed. 

Rairevent 
Rair , the UK supplier "OrlCL ' s PC. 
has become 1he first,,:nanufacturcr. 
oursidc Inte l itself, to build a 
production micro around the 80826 
processor chip . 

Rair is best known for its Black 
Box micro , the design of which was 
licc nced by ICL for the ICL PC. It 
a lso manufac tures a business com­
puter using both 8-bit and 16-bit 
processor chips. 

The new ma chine, the Supcrmic­
ro , is a multiuse r. mullitask ing 
sys1em capable of handling up to 16 
termin als running either Concur­
re nt CP/M or Unix System V. 

The 80826 is Intel's answe r to the 
68000 chip from Motorola. It uses 
32·bil interna l arch itect ure and a 
16-bit data bus . It also supports 
virtual memory operation s. 

Some industry watchers arc sug­
gesti ng 1hat IB M mighl use the 
80826 in its next generation of 
persona l computers. Not only is the 
chip com patible with the much 
slower and less powerful 8088 used 
in 1he IB M PC but also I SM has 
built up a significant sharehold ing 
in Intel. 

At the moment the chip is 
expe nsivc and in short supply which 
mayexplainwhyRairexpects tosell 

Orie chess 
whispers 
Tansoft has released a vocal version 
of Or ie Chess. Improvements in· 
elude faste r response time, more 
op tions, abctt erlevclo nega mean d 
what is described as ;voice synth­
esis'. 

Acco rding 10 the program notes, 
't he speec h ca.n be difficu lt to 

Rw s Suptnlliero: ftnttotltt80:286. 

fewer than l ,000 Supcnnicros this 
year at a starting price of more than 
£10,000. Terminal s cos t about £600 
eac h. 

But even at this price some 
companies may find it an attractiv e 
proposi tion. With up to 16 use rs 
they could place a terminal on a 
desk for less tha n 1he price of an 
lBM PC and capable of run ning 
most IBM software at speeds in 
excess of that offered by much more 
expensive minicompu 1ers. 

In addi tion each termi nal could 
run several programs at once 
thro ugh Concurrent CP/M and 
have access to up to 2Mb of RAM 
and IOOMb of hard disk space. 

Fur ther information : call Rai r on 
01·8366921. 

unders tand at first, and needs a fair 
bit of ge lling used·to . It is bes1 
heard in a quie t room, and needs a 
fair bit of conc.cntrat ion •. 

The idea is that you could listen to 
the program and play the game on a 
board without refere nce to the 
scree n. En passant moves could 
ea.use problems as these are silent, 
but you can use the bell to soun d 
afte r a move and will know abou t 
such a move 'by the absence of 
sound' . Th.is is silly e no ugh to spea k 
for itself - souo vocc. of course. 

Digico back on Hawk's wing 
Celebra ting its return , Digico has The Hawk 200 is the Z80 mode l , 
launched a range or machine from a while the 500 offers a 68000 CPU at 
single-user 2.80 for £1.495 to a a starting price of £2,695 , the 
twin·processor Xenix muhi·USCr standard operating sys1ems being 
system for £10,000. CP/M and CPIM 68K respec t ively. 

Th e stricke n Digico has been The 600 gives Xenix. 512K plus 
take n over by Ccntr eway lndus· IOMb hard disk for £7 ,())), while 
trie s, joini ng Fast Software and the700offersa68000plu s 8088and 
Hawk Computer$ in the ~ nlr eway will Utkc a fairl ymo nslrous quantity 
stable. of ha rd disk for £13,500 upwards . 

- - -leodinlftoutolU..-
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Tatung splash_es out 
The boat was wc U and tru ly pushed 
oUt for the recent launch of 1he 
Tatung Einstein - as well it might 
have been. At £599 for an Apple­
sized machine with a buill- in 3.5in 
drive, the Einstein is headed 
strai ght for the BB C B market . 

Taiung UK's machine is 2.80-
based. has Centro nics, RS232, 1V 
and monitor outputs as standard, 
sepa rate sound chip, 64K available 
RAM plus 16K ROM.spaceforone 
extra interna l disk drive and the 
facility to control two more . The 
extra internal drive costs £149, 
while the externals are £189.99 
each. The machine also spo rts 

NCR net links 
variety show 
NCR's local ar ea network (LAN), 
has been unveiled (or owners of the 
NCR Decision Mate V, ISM PC 
and Apple II among others. 

Machines runni ng MS DOS, 
CPIM-80, PCDOS 1.lfl .O and A p­
ple DOS 3.3 can all be interlink ed 
on a net of 16 nodes, plus various 
peripherals. 

something called the Taiun g Pipe. 
which appears to be what other 
morta ls call an expansion bus. 

Acco rding to Tatung , the Ein­
stein is being launched with 'the 
lar gest software support ever.· The 
machines at the press launc h were 
mainly runnin g Hangman and 
Othello. but more packages. priced 
from £15 for a game 10 £250 for 
serious applications , arc o n the wa:" 
and should be here when 1he 
machine hits the shops in June. 

lt' salsocla imed that lhe machine 
ca n have most CP/M software 
ported across to it , but there's a 
snag. Certainly you could run 

To use the network, you'll need 
eit her the £13.219 NCR 6600 o r 
£5,169 6650 file sharer. Th e fonpe r 
is a free-standing unit with one or 
two 30Mb hard disk drives, a SY.in 
disk dr ive, two serial ports and a 
20Mb tape st reamer - you can 
upgrade this using 1he four corn· 
municat ions boards. The latter is a 
desk top unit with a IOMbha rddisk 
drive, one floppy drive and a serial 
port. 

For furt her information contact 
NCR on 01-723 7070. 

---------------- -

CPIM, bu t the Tatung is only 
40-column, and will remain so until 
the 8iko lumn card comes out in the 
autumn, leaving you in many casts 
wi1h an unintelligible screen. Other 
peripherals, including joysticks and 
printers, should be ou1 by June. 

The slide show was pepper ed 
with sidcswipes at the Sinclair 
Spectrum, but this was tame stuff 
compared to the dealer lau nch. 
Magnus Magnusson had hired his 
chair to mastermind a special 
epi sodeofawcll·k nownquizgame. 

Four contes tants took turns in the 
hot scat, and surp risingl y failed 10 
real ise that the answer to every 

quest ion was the Tatun g E instein. 
The contest was eve ntua lly won bya 
computer expert from Cambr idge 
(no, not that one) who managed a 
oonvi nci ng impersonation of an out 
of wo rk actor and took rather 
longer than the allotted two mi· 
nu1es to ach ieve a winning scor e . 

To t hunderous appla use, lasers 
bega n to bombard the audience -
clea r evidence that the applause 
wasn't nearly thunderous enough. 
Magnus, however, escaped, and 
the survivors were rega led with a 
video exto lling the vi.rtues of 
Tatung, and te lling us 'the future is 
now.' For users the future is June . 

Buggies race to final flight 
A chea p altemati"·e 10 the £190 
BBC buggy is avai lable . For £125 
you get a buggy and the Miropulse 
young tra iner , part of a course in 
d igital control techno logy. 

The new buggy has two light· 
dependent resistors which can be 
programmed to follow a beam of 
light , or stop on reach ing one . 
Contact Northern Computers. 
C hurchfi e ld Road. Frodsham, 

Cheshire, 0928 35110. 
As new versions of Logo and 

Turtl e arrive. more robots and 
buggies ar e on the way. Two soon to 
be ava ilable for the Commodore 64 
wilt include a vers ion of the Zcaker 
II (Issue 21) for about£70 . Contact 
IGR on 01-359 2536 for detai ls. · 

We'll look at the Micropuls.c 
buggy, along wi1h others ava ilabl e 
for the BBC, in a forthcoming issue. 

, • • SOFTWARE ~ 
Games 
BBC: Dynabyte (0532 535401) is 

making much or the 'h igh re· 
solution wire graphics (with 
hidden line removal)' in 30 
Tankzone, a banlefie ld game 
withtanksa ndaircrart . Priced a t 
£8.95, a vers ion forthc Electron 
should be available as soon as 
Dynabyt e 's programmers work 
ou t a way of maki ng it run fas t on 
the BBC 's bab y brot her. 

Vlrictius: To wit Spectrum, Com· 
modore 64, BBC , Dr agon -
these can be the vehicles of 
lmagin e 's Cosmic Cruiser. Im ­
agine (051-236 8 100) added 
spice to the r elease of the game 
by sending a packet of Cad· 
bury·s Smash to PCNs office, 
where its hygroscopic prop­
erties are being tested beneath 
the poited plant. 

c.r..odore: Valhalla from Legend 
(Ol -<i68 5776) will be avai lable 
for t he Commod ore 64 from the 
begi nning of May ; the multip le 
award -winning game has 
apparently attracted £250,000 
of advanced orders . It will cost 
£14 .95. Mogul(Ol -7346080) has 
released its latest t itle . Fire Ant, 
on disk for t he 64 . The game 
demands joysticks and its cas­
sette price will be £7 .95 - no 
disk price has been determined 
yet . 

Shrp: Star Avengers for the MZ. 
700 is Kum a's latest contribu· 
tion to Sharp practice per fcc-
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tionists. It claims 10 be a 
Scramble-type game played at 
three tim es the speed, with nine 
scena rios. The cost is£9.95. 

Aeon: Acomsoft's cat alogue now 
includes Free fall, Kingdom of 
Hamil, Crazy Tracer, and 
Ca rousel. besides the abs urd 
sounding J CB. All these t itles 
cost £9. 95 on tape and£11.50on 
disk, eit her from Acorn dealers 
or direct from Vector Market· 
ing in Welli ngboro ugh. 

Systems/Utilities 
5,ednim; You can now use you r 

Spectrum to analyse electronic 
circuits using Analyser from 
Number One syste ms (0480 
61778). 

• PC: Two new graphics packages 
from Fox and Gelle r (01-580 
5816) should add colour to 
ot herwise bland software . Fox. 
graph takes da ta from VisiCak, 
SuperCa lc, Lotus 1-2-3, Infos. 
tar, Wordsta r and IBM Basic 
datafiles to turn them into a 
varie ty of graph s and charts. An 
upgraded version of dGraph 
does 1hc same for dBast II and 
Friday! For graphi cs 1hat make 
pie and bar chart s loo k visua lly 
humdrum check out Business 
Graphics lnt crfacc available 
from P&P Micro Distributors . 
It allows you lo save on screen 
picture s from any sor twar e 
pr og ram and read them into a 
4-Poin t Graph ics picture file. 

Also ava ilable from P&P is 
Prokey , a program that makes 
your keyboard fully programm· 
able so t hat a key or key 
combinati on can mean what· 
eve r you want. 

.,,..: P& P'so1her love is the Ap pte 
and their latest impor t is Side­
wise, a program tha t allows you 
to print out large VisiCa lc 
spreads heets sidewa ys on your 
printer. 

88C: SPSS is a powe rful da 1abase 
system for mainframes and 
widely used in univer-silies. Mic­
ro PSS is an atte mpt to bring 
some of its power to your Beeb. 
Perform cross tab ulat ions, have 
five files open at once, keep files 
ove r2Mb in length and deal with 

multiple reco rds. Further de­
tails from Education al Sortwarc 
CompanyonOSI-226 1214. 

Coffllnodore 64: You can speed up 
you r cassette operat ions and put 
directories o n your cassette files 
with ACOS+, a new cassette 
ope ra ting system from Mel · 
bourne House (01-940' 6064) 
which adds a tota l of 36 new 
commands to Basic. For disk 
users. Saxon Compu1ing (0401 
50697) has released Figaro 64 a 
spreadsheet and graphi cs pack ­
age priced a1 £86.25. For disk or 
cassette users with problems, 
Mark et ing Micro Software 
(0473 462721) may be able to 
help with 64 Doctor, a hardw are 
diagnos t ic progra m. · 



GAMES 
GAME TITLE PUBLISHER MACHINE PRICE 

1 1 JetSetWillv Software Proiects SP £5.95 

2 3 Cheouered Flaa Psion SP £6.95 

3 2 Finhter Pilot Dinital lnt= ratlon SP £7.95 

4 4 Manic Miner S/W Proiects/Bua -Bvte SP 64 £5.95 

5 9 3D AntAttack Quicksilva SP £6.95 

8 11 Fred Quicksilva SP £6.95 

7 6 Chinese Juoa ter Ocean 64 £6.90 

8 7 AticA tac Ultimate SP £5.50 

9 6 Hunchback Ocean SP,64 £6.90 

10 10 Fliaht Psion SP £7.95 

11 15 Blue Thunder Richard Wilcox SP £5.95 

12 13 Niaht Gu nner Diaital lnteoratlon SP £7.95 

13 5 Buaabao IThe Fleal Ouicksilva SP 64 £7.95 

14 17 Whee lie Microsohere SP £5.95 

15 12 Rev. af Mut.C's Uamasoft 64 £5.95 
18 14 Pinball Wizard CPSoft 64 £5.95 

17 16 Lunar Jetman Ultimate SP £5.50 

18 16 Blaaaer Alliaata 64 £7.95 

19 23 Scace Pilot Aniroo 64 £7.95 

20 26 P~ Ocean SP £5.90 

21 21 Forbidden Forest Cosmi 64 £6.95 

22 20 Scuba Dive Martech Durell SP 64, 0 R £6.95 

23 24 Suoer Pioeline Taskset 64 £6.90 

24 27 Snooker Visions SP64 ,AC,OR £5.95 

25 - The Snowman Quicksilva SP £6.95 

28 22 Twin Kinadom Valle, Bua-Bvte SP, 64 £9.50 

27 - Trash man New Generatton SP £5.95 

28 - Pilo t 64 Abbex 64 £7.50 

29 - Android II Vortex SP £5.95 

30 - Code Name Mat Micromeoa SP £6.95 

NICROS 
Top Ten ov e r £1,000 Top Ten up to £1,000 

TW LW MANUFACTURER PRICE DISTRIBUTOR TW LW MANUFACTURER PRICE DISTRIBUTOR 

... , 2 IBMP C ( 2,390 IBM ... , 1 CBM64 £200 CBM 

•2 1 ACT Sirius ( 2,525 ACT ... 2 2 Soectrum £100 SI 

u 4 ACTAoricot ( 1,760 ACT ... 3 3 BBCB (400 AC .4 3 A nni e Ill ( 2,755 APP LE ... 4 4 Vic 20 £140 CBM 

.A.5 7 Wana Professio nal ( 3,076 WANG J,.5 7 Oric1 £99 OR 

•6 5 DEC Rainbow 100 (2 ,359 DEC Ji.6 6 Draoon 32 ( 175 OD 

Ji.7 9 NCR Decis ion Mate V (1,964 NCR •1 6 Electron (1 99 AC 

•s 7 Ol ivett i M20 £2,160 OLIVETTI .A.8 - MTX500 ( 275 MT 

.9 6 Televideo TS 1603 £2 ,640 THORN .9 5 ZX61 (4 0 SI 

J,.10 - W ren £1 ,150 PRISM Ji. 10 - Ata ri 600X L ( 150 AT 

These charts are compiled from both independent and multiple sources across the nation. Theyreflec1 what's happening in high streets 
during the fortnight up to April 11. The games chart is updated every other week 

Neither mail order nor deposit-only orders are included in these listings. The prices quoted are 1or the no-frills models and include VAT 
Information for the top-selling micros is culled from retailers and dealers throughout the country and is updated·every month. 

PCN Charts are compiled exclusively for us l?Y RAMIC. who can be contacted on 01-892 6596. 



POLYSOFT 
THE CEDARS, NORTHERN HEIGHTS 

SPECTRUM BOURNEEND, BUCKS Sl8 5lf 
Pool 
Sa!ari 
Winged Warlords 
Magic MeaniM 
Tmebo<rb 
Genn""""n 
French/fun 
Antanack 
F,enzy 
F,od 
As110Blaster 
Chessplayer 
Spacelnt . 
Snowman 
Boogaboo 
AticAtac 
Jet Pac 
Lunar Jetman 
COMMODORE 84 
Cotossus Chess -­Sting 
Aq,aplane 
Ring of Powe< 
Space Pik>I 
OR IC/ATMOS 
ATMOS 48K Computer 
ATMOS PRINTER 
Rat Splat 
Orie Munch 
UltimaZone 
Defence Fon:e -Oricllase 
OricCaJc 

~ 

CDS ..... .................................................. £5.80 
CDS . ........................ ............................. £5.80 
cos ....................................................... £5.80 
cos ....................................................... £5.80 
COS .. ........... ....................................... £:S.80 
cos ... .............................................. C5.60 
cos ...................... £5.80 
OS ...... .................................................... £.5.90 
OS ..................... ...... .. ...... .... . : .. .. ..... .... £4.80 
OS ... . ... ..... ..... ... ...... ..... .. ... .. . ...... . ..... . . £5.90 
OS .... ..... ... ..... ....... ..... . ..... ... ..... ... ..... .... £4.80 
OS .... ....................... ......... ......... . ............ £6.95 
OS. .. . .. . . . ...... . .......... . £4.95 
OS ..... ... ..... ...... .. ....... . .......... £5.90 
as .......................................................... ts .90 
ULT ........................................................ £5.00 
ULT .... ............................. ...... ..... £5.00 
ULT ....................................................... £5.00 

cos .. £8.90 
as.. . ............................... £6.95 
as ...................................... £6 .95 
as .......................................................... £6.90 
as ... rs .90 
ANR ... ..... ...... ..... . ... . ................. .... £6.90 

............ . ... .... ..... . ... ... ... .... .. ... . ... ... ... ... .. £165.00 
........................................... . ...... .. £145 .00 
TAN . ................... ....... ... ........................ £6 .95 
TAN . ....... .............. ............... ................. £6.95 
TAN. ~. . .. .... ......... ....... .............. £7.95 
TAN ..... .. ................. .. .................. .......... £6 .95 
TAN .. ................................. .... ........ £12.50 
TAN ....... ............... .... ................... ..... £12.50 
TAN. . ............................. £12.50 
TAN . ...... . ...... ................ .............. . ..... . £10 .95 
cos ............................. £4 .90 

PINN~Ollc1 1...._ 

oU116ptsiM11iull-N1,lr1h 1 Alldfflda ,1t dled~rmt1 
All ptkt s HICt.UOEVArA#Of'Ol rASE 

EPROM PROGRAMMER for 12KATOM 
and BBC B 

Desig ned H a low cos1 pr,c 1ica t solution for the serious comput er 
hobby ist . Program supplie-d on tape Plugs into Acom bus conn-ec!or on 

Atom and into user port on BBC machine. 
NOTE - 6 5 22 VIA musl ~ f_i ll ed to Alom and BBC machme together 

w i1h appropnate externa l connec1ors. 
NEW MOOEL -Willpr0g,am 27 16 . 2532 & 2732 on 12 K Atom Uarger 
ROMs ii ext, , meMOry available). Will program 2716. 2532 2732 & 
2764" 1 on BBC Model A and addilion allv 2712B"s on the Model B tor 
32K "A ' w i th 6522 ti ttedl . 
MENU DRIVEN - it w ill: 
I Copy from EPAOM in10 memo'l' 3 Verify EPROM against memory 
2 Copy from memory into blank 4 Check tor blan k EPROM 

EPROM 
Softwar e supphed on tape can also be put inio EPROM 

Supplied in a sloping box complete w11h connecung cable. 
instructions. standard 28 pin socket 

on ly£ 35+VA Tp& p£1 
or inc luding ahighqual i1v textool 28 pin ZI F socket 

ONLY£45 + VATp&p£1 
ROM EXPANS ION CARD FOR ATOM 
Plugs into uulitv ROM socket inside case. A llow s up 10 4oN 4 K EPROMS 

to be soft ware selected . A$stmb l•d and 1uttd board . 
£13.00 + VAT + 50p plip 

SIDEWAYS ROM EXTENS ION RAM / ROM CA RO FOR BB C 
A!IOws up to 13 addit ion•! ROMS to be l ilted OR 16K or RAM + 5 
addi t ion al ROMs Provision also tor 2 ol 1he sockets 10 be used to hold 
2764 's •nd to simulat e a 16K RO~ . All ~ress and da1a lines fully 
t>Ytlered. 

RAM al lows progr ams 10 bedo wn lOaded from disc or tape and r1.4n as a 
sideways ROM. Anv wr ite signal 10 1hes1dewavs ROM area will appear in 
the RAM. 

Also will allow progr•ms to be developed for subsequent insertion ,nto 
sidewa ys ROM 

High quality PTH Board . assemb led and tes1ed. 
£29 .50 + £1 p&p 

BU TI UlFL V BOA RD FOR BBC 
Fits into one of the 
sideways ROM sockets Ord.., s and /urth•r rhti.i/s 
and tillows a 1 ~K fjfJ to : ~. ;~~ ~o7~:~~~n two 1;.R,!/::st;:',.,~!;";'~k.s 
s,mulate • 27128 ROM. l'arh.r Road 
Bu11t Ind tested JY£!!!!!!!!L_ Chflfms ford 
£15 .00 + VAT - Ess• • CM2 DES 

+ 50p p & p Tfll : (0245 1 350188 
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AVAILABLE 
AT LAST! 

~ A DISK DRIVE FOR YOUR 

:....:..STOPP=S ORIC 
NOW 100% 

ATMOS COMPATIBLE 

a~!v~~~~~ ~~~u~R~¥i ~ o''/~'.i~N. 
We offer the complete BDSOO system ready to plug Into 
your Orie for just £299.95 (Inc p&p & VAT) 
Consist ing of : 3' Disk Drive, Power Supply Unit, 

Hybrid Interface DOS Master Disk containing 
Word Processor. Demo Programs and Utilities, 
and Operating Manual. 

Ora Part System for use with existing 3" Drive s for 
ju st £99.42 (Inc p&p & VAD 
Consisting of: Hybrid Interface, DOS Master Disk 

(as above) and Operating Manual. 
Also available: Maxell CF2 3' Disks £57.35 per box 
10 disks (inc p&p & VAT) 

SOFTWARE AVAILABLE NOW 
Home & Business Package 
Contains : Database 

Household Banking 
Fuel Calculator 
Mortgage/Interest Calculator. Just £19.95 (+ £1 
p&p) 

Games Package 
Contains: Pontoon. Golf, Horse Race, Diver, Mind· 

bender. Sweeper, Target-Shoot. Hogger Bomber 
With excellent graphics. full colour & sound. Just 
£19.95 ( + £1 p&p) 

p&p lrN when order9d with ltlOther item 

MANY OTHER TITLES 
AVA ILAB LE SHORTLY 

FREE FREE FREE FREE 
FREE FREE FREE FREE 
The first 100 orders for a complete BD 500 system will receive 

A FREE GAMES SOFTWARE PACKAGE 
K ············-- · --------·-······· --·----······ ···· · 

Please send me: 
. Complete systems 

. . . Part systems 

. . . Home & Business Packs 

. . . Games Packs 
Boxes Disks 

@ £299.95 £ 
@ £99 .42 £ 
@ £19.95 £ 
@ £19.95 £ 
@ £57.35 £ ___ _ _ 

Total 
l enclose cheque/PO No . ... .... ........... All cash should be sent registered 

N.B. Ove<seas ADD £20.00 P&P 

Name 

Address 

Postcode . 

Send to: Tyrell Comput er Systems Ltd., 41 Castle St, 
Wellingboro ugh , Northants NN8 , LW 0933--72092 

AJlow 28 days for delivery 



Everything's remotely possible 
with Telemod 2. At around £84 

Telerrxx:l 2 takes you and your micro into a whole 
new world of possibilities and opportunity. 

Take Prestel~ for example. for news. travel and 
holiday information. Teleshopping. Homebanking. Telex. 
and CitiService financial information. 

Or explore Micronet fill . 
where hundreds of free games are 
yoursforthechoosing.aswellasan 
ever -expanding range of educational. 
household and business software. 

Take advantage of electronic 
mail by exchanging messages 
and programs with other users­
anywhere in the wor1d! 

The Telemod 2 from OEL 
(Europe's largest volume 
manufacturer of modems) uses 
advanced IC technology to bring 
universal communications with 
enhanced reliability-at a down­
to-earth-price. 

To make the most ofTelerrxx:l 2. we offer a 
comprehensive choice of viewdata communications 
packages for popular micros such as BBC. Apple II. and 
IIE. CBM 3CXX). 4CXXJ. & OOJ0-64 and Tandy Models 
I & Ill. These packs contain appropriate interfaces and 

software. any necessary 
connectors. and full instructions. 
Prices range from around 
£15-660. 

With Telemod 2. you can 
simply tum the remotest 
possibilities into reality. Just return 
the completed coupon first. 



Piracy measures hit 
the merely curious 

The debate about the morali ty/ 
legality or tape copying continues. 
The points made against tapes 
designed speci fically ror copy ing 
other people's work are justified. 
But ther e arc other important 
issues. The most important is the 
rights that we have over our own 
computers. 

Like many others, I purchase 
commercial softwa re, not just for 
games appeal but because of their 
quality of programming. I realise 
why sof twa re writers include 
routines to prevcn1 illegal copying 
butm anyintercstcdcom putcrown­
crs find the inab ility to examine , 
study, modify, or simply learn from 
software they have pur chased, very 
frustrating. 

It is in the nature of computer 
owners to inquire into and custo­
mise programs, and in doing so they 
expand their knowledge of their 
machine and add to thei r enjoy· 
mem . 

I recently purchased a program 
which , among other fea tures, in· 
corporates a rout ine wh ich puts me 
back in full con tr ol of my Spee1rum. 
It allows me to stop Basic or 
machlne code programs wit hout 
them crashing. I' ve tried it on all my 
commercial softwa re. and it wor ks. 

PCN £10 Star Letter 

I can now learn from my purchases 
without gett ing a bl ack scree n or a 
sy,item ne rvous breakdown. I can 
now utilise all my computer's 
functio ns. 

I sympathise with software 
houses regarding illega l copying , 
but I would question the right of any 
perso n to dictat e that certain of the 
keys on my computer must remain 
inactive, or even 'lethal' , when I use 
tapes I have purchased . 

I have scan ned the adverts for 
two years wailing for someo ne lo 
come up with a solution, and at last 
they have. 

Professiona l ' pira1es· arc not 
interested in programs like this .. 
They use data cop ying mach ines, 
ma nufactured by well-known 
world -wide companies . I will not be 
using the program to make illegal 
cop ies, ju st because the save option 
is now open to me . It is ap pare nt 
that it was not designed for such a 
use. 

I don't defe nd any sortware 
des igned me re ly to co py programs, 
but I would ddcnd useful utili ty 
programs which res tor e my rights 
ove r my computer , and allow me lo 
lea rn , no t just play. 

PCN MAY 51984 

Don' t carry a LOAD on your shoulders, 
unburden yourself on PCN's letters page. 

Sink the pirates but splice the 
mainbrace for innovativ e prog rams 
which restore the rights of the 
computer user . The machin es are 
ours. 
C. Mole, 
Burntwood, Staffs. 

No simple answer 
totaxingproblems 

As quite a few readers suffer from 
buying comp ute rs to use in their 
work and not being able 10 claim tax 
benefit, it may help if some ground 
rules were exp lained. 

First, there has not bee n any 
change in the tax situat ion as 
regards this type of purcha se for 
ma ny years, so peopl e can hardly 
claim to have hit a new snag. 

If you are in salaried employment 
you have to show that an expen se is 
who lly and necessarily incur red in 
thecourseo fy ourwor k. If the item, 
in this case a compute r. is kepi at 
home wholly or part time the 
chances of a successful claim are 
nearly nil. (f the item was bought 
merel y to assist you in you r work 
then agai n the chance of a claim is 
nearly nil . 

The onl y chance you have of 
claiming after the event is unde r 
tools of trade allowance , but unless 
you are in a design -related post , 
that is doubtful. 

If you arc thinkin g of buying a 
oompute r to us.e in your work my 
advice is to first appr oac h your 
emploYer 's accou nting dcp ar1ment 
and have a word with the tax 
specialist. As most of the people 
im·olved are teachers, this is not 
very good advice, but there are 
probablypa centsofyou r pupils who 
have 1ax know ledge . 

Th e next th ing is to try and get a 
letter from your emp loyer instruct· 
ing you 10 purchase a com pute r as 
par t of your work. Then appro ach 
)'Our tax office, but do not be 
surprised if you still get a refusal. 
Remembe r tha t in the words of the 
tax laws , merely playing a game on 

the comput er will re move )"Our 
chances or successfu l claim. 

The re is one successful avenue in 
that if you sell any softwa re you 
des ign on the machin e, when you 
declare the incom e from the soft­
ware 1he claim will be accep1able as 
u is being offset aga inst profit& of 
trade. 

Why not wr ite to your MP or 
trade unio n? I doubt , however, if 
there will be any change as this has 
bee n haggled over for years, and no 
Chanc ellor has ever felt inclined to 
make the change as it could increase 
the size of the inland revenue staff 
by a factor of two overn ight . 
David D. Walton, FCMA 
Crowland, Combs . 

Commodore 64 
club starting up 

We are seeki ng const ruct ive sug· 
gest ions abou t 1he range of services 
the new Oub 64, for CBM 64 
owners, shou ld offer. 

The club , best descri bed as a 
Commodore 64 softwar e user 
group. has a particu lar interest in 
hearing from users who cannot 
at 1e nd meet ings because they live in 
remot e parts , are disabled or be· 
cause they do nol have the time . 

We have a library of high qua lity 
public domain programs, most of 
which have been check ed and 
debugged. At present ten disks are 
available and each inclu des 10 to 15 
programs which may be copied and 
dist ributed to friends, members of 
user groups, schoo ls etc. We hope 
to add al le~I two di sks per month 
and maybe issue a regula r newslet­
ter on di sk. 

AU 64 users with disk drives a re 
invited to use our library. For 
anyone who wishes only to use the 
library ther e will be no membersh ip 
fee but the re will be a cha rge of £5 
per disk , which includes packing 
and postage to any part of the 
Brit ish Isles (postage to othe r par ts 
of the world will be extra) . 

We are a non -profit making 

group so don't have resources to 
mak e programs avai lab le on tape 
but, if demand is great enough, we 
will try . 

Interes ted? Write to BrMdan 
Conroy clo 85 Upper Drumcondra 
Road, Dublin 9, Ire.land. 

These are home-grown program.1 I 
rrust? -E d. 

Chequingupon 
'vapourware' 

The anicle 'Buye r Beware· ( Issue 
55) gives useful information with 
regard to the legal inl ricaciesof mai l 
o rder but only touched upon the 
problem of extended de liveries . 

I am interested in purchasing a 
Sinclair QL , but in view of iis 
notorious del ivery record that's as 
far as I've go t . 

What is ihe posi tion as regards 
send ing off a cheque and waitin g 
months for goods to be despatched ? 
ln stead of the normal dat e would it 
be possibl e to insert 'date of 
despatch' or wou ld this consti tute a 
breach or cont ract ? 

Is it right for the consumer to add, 
if on ly minimally, to a suppl iers 
fortu ne while his money is lied up 
waiting for some ·vapou rwar e· to 
ma terialise? I would much prefe r to 
put my money into a deposit 
accoun t until despatch is likely. 
T L,Morgan, 
Wrexham, Clw)'d. 

As we said, you can minimise the 
effect of delivery delays by ordering 
by credit card, not by cheque. And 
bearinmind,achequeisvalidonlyif 
completed - which means the date 
a.rwell. - Ed. 

Everlasting death 
in outer space 

I have discovered a bug in Zorgan's 
Rtvtmge for the 48K Orie I, which 
enables you to obtain endless lives . 

You mu st choose the space 
mission siag;e with only one life 
remaining and then shoo t down ten 
aliens (leve l 9), then a Zorgon ship 
conta ining the magic scroll appe ars 

You now shoo t down this ship 
a nd , while the line s join to form the' 
stone, blow yourself up. 
Nid1olaJMay 
Mar/don, Paignton, Devon. 

But how did you remem/Hr what 
you'd done when you did it without 
knowing you were going to do it? 
Pretty impressive -Ed: 

Share your thoughts in the 
UK 's liveliest micro weekly 
lett ers columns. Funny , feisty • 
or fanciful , your letter cou ld 
win you £10 if it's o{ star 
status. 
WllllllO: Random Access. 
Personal Computer News, 
VNU,Evely nH ouse,62 
Oxford Street, London W1A 
mq. . 



Lostinamazeofbit san d bytes , trapped in a forest of errors, bugged by Basic?Wha tever the problem , 
CALL on us. Our panel of experts 1s at your command. 

Write to: Rouli ne Inquiries, 
Personal Computer News, 
VNU. Evelyn House , 62 
Oxford Street , London WlA 
2HG . 

Feeling cheated 
over MSX mix-up 
I\Like lots of other people I 
'Cwould like cheap peripher· 
als and software. That is why, 
in .. ~ebruary , I purchased a 
supposedl y MSX-compatibl e 
Spectravideo SV -328 package 
for £319. Now I realise tha t my 
machine is not MSX·compatibl e 
as adv ertised , and I feel cheated 
and angry because th e shop 
assista nt assured me that it was. 
So, at that time, did th e compu· 
t erpr~. 

As this compatibility was a 
prerequisil eof my purchase and 
I was, in effect, lied to to achieve 
a sale, could I get my mone y 
back? 
T Leuerl, 
Northwich , Cheshire 

A Th e Spect ravideos were in· 
Kct eed launched as MSX 
machines. The original adver· 
tisement s were created by 
Spectravid eo Hong Kong and 
some of the speci fica tions in 
these ads were just plain wrong. 
Th e MSX claim was withdrawn 
fairly quickly , but not befo re a 
number of dealers had sold a 
num ber of machines on the 
basis that they were MSX. 

Your dealer ma y in fact not 
have lied to you. Th e news that 
th e Spect ravideo wasn't MSX 
didn 't b reak till around Janu · 
ary, and the dealer may just 
have been a littl e late hearing 
abo ut it. 

However , that does n't affect 
your rights. You've quite clear· 
ly been sold something on the 
stre ngth of qualit ies it hasn 't 
got , therefore the deale r is 
obl iged 10 give you your money 
back . lfth edea leri s reluctan tt o 
do so, just head ro und to your 
loca l Citizen's Advice Bure au, 
or contact the local council's 
tr ading standards officer. 

First steps for 
Spectrum Forth 

QI recen tly bought Aberson• s 
Forth for my Spectrum. I 

now need a book to help me learn 
the language. 

Aberson recomme nds •start · 
ing Forth ' by Leon Brodie , but 
I 'm not prepared to pay another 
£15 for an introductor y book. 

IO 

Can you recommend other 
volumes? 
MSmith , 
Lincoln 

A'Starting Forth ' is o ne of 
the bes t introdu ctory text s 

around , so don't dismiss it just 
on grounds of the price . After 
all, you've paid £15 for a 
program; maybe a book is 
wort h ju st as much . 

Anothe r excellent text on 
Fort h is 'The Complete Forth ' 
by Alan Winfie ld , published by 
Sigma Technical Press, retail 
price £6 .95. It' s not for begin· 
ners but cont ains just abo ut 
eve rythin g you'll eve r need to 
know about the language. 

Other boo ks you could try 
are ' Exploring Forth ' by Ow en 
Bishop, pub lished by Gra nada 
at £6.95, or 'Fort h for Micros' 
by Steve Oak ey, publish ed by 
Newnes Programming Booksat 
£6.50. 

An earlier, well·iJlustra ted 
book is 'Discove r Forth' by 
Tho m f-!ogan, published by 
Osborn e/McGraw·Hill - also 
well und er a tenner. 

Football fan 
seeks kick-off 

QI have bee:n searching for 
some time for a computer 

game for the Commodo re 64 
such as Champions for the 
Dragon , Football Manager for 
the Sptt trum or Ltagu e Cham· 
pions for the Vic 20. Do you 
know of anyt hing or this kind ? 

Also, I am th inking or pur ·. 
chasing a Spectru m Emulator 
for the 64 to run Spe,ctrum 
programs on my machine. How 
would I know , when buying 
Spectrum sonware , if I will be 
able to use it? 
Nik Davies, 
Creaton, Northants. 

ATh e only game of Jhe type 
you mention that we know 

of is The Boss from Peaksoft , 
which should be availab le from 
most good software shops . For · 
tunately it 's a good game and 
you shouldn' t be disappoint ed. 

Th at's more than we can 
say for the only Spectr um 
emulat or we know of and 
that's through the company's 
advert isements. As far as we 
can tell ther e is no worki ng 
vers ion as yet. The prob lems 
begin with the fact that the two 
machines use different tape 
storage forma ts and don 't end 
with the considerable obstacle 

posed by the differen t and 
incompat ible pfoce ssors - a 
Z80o n the Spe1..'tru nrand a 6502 
on the 64. 

This is not to say that it can't 
be done but you won'I be able to 
buy one next week, and if you 
could there'd be no guarantee 
that all Spec trum software 
would be usable. 

We also wonder why you'd 
want to run Spectrum software 
on your 64. Th e 64 is rap idly 
gain ing in the numbe r o f good 
programs avai lable and Spee· 
trum software would not use the 
advanced sound and graphics 
facilities of the 64 . 

Wading in with 
the bubble sorts 

QPlease can you print a hub· 
blesort in Basic for the Orie ? 

I've been trying to use the 
machin e code sort routin e pub· 
lished in an early Orie ownu 
magazine, but it doe:sn ' t seem to 
handle an array with more than 
120 entri es, and I can 't find any 
listings for sorts in back issues or 
PCN. 
R Wta ver, 
Corsham, Wilts. 

AAssum ing your data are in 
the string arr ay AR S and 

there are NE entrie s, one fairly 
efficie nt version of the bubb le 
sort goes like this: 

IOOOL• I 
IIOEX • O:FO R IL• l TON E-OL 
120 IF A RS{IL)< • AR S(IL+ l) TIIE N 

ISO 
130TS+ ARS(I L):A RS(IL)• 

ARS( IL+ l }: ARS( IL+ l )• TS 
140EX,. l 
ISO NEXT: IFEX •O THEN 170 
1600L-=0L +I : IF OL < • NE - 1 

THEN IIO 
170 R EM ALL DONE 

Bubbl e sorts are horr endously 
slow, especially with large lists. 

You will find the following 
modifi ed Shell·Metzner sort a 
major improve ment in terms of 
speed , and the relative efficie n· 
cy of th e Shell·Metzne r ro utine 
increases as the number of 
items to be sorted grows . 

IOOM..,NE 

IJOM• INT(M/2) 
120 IF M• 0 1'H EN GOT0240 
130K • NE - M 

140J • l 
ISOl• J 
160L • l + M 
170 IFARS( l)< - ARS( L) THEN 

GOT0 2IO 
180TI • AR S(Dc ARS(l) • AR l(L)c 

ARS(L) • TS 
1901• 1- M 
200 IFl < ITHEN GOT0210 ELSE 

GOTO 160 
2IOJ,,.J+I 
220 1FJ> K 11-IENGOTO 110 

230GO TO 150 
240 REM A LL DONE 

Wanted - a comfort· 
able ZX81 keyboard 

QI have been given a ZX81, 
and feel it is a good starters' 

machine , but the keyboard is 
driving me wild . I need a decent , 
reliabl e keyboard , hopefully 
with room to enclose the power 
pack and a motherboard. 
CH Da vie, 
Caversham Heights, Reading 

AYour best bet would see m to 
be the Memotee h keyboa rd , 

which cost £34.95 and plugs 
dfrectly into the ZXSJ. It won' t 
tak e an internal ix>wer supply 
or a moth erboard , but 
Memo tech also produc es va­
rious expansion un its. . 

At o ne time it was ix>ss1ble to 
buy th e range from W H Smith , 
but as the chain has stopped 
re--0rdering it you 'll pro bab ly 
have trouble findin g it. If you 
do , pho ne Memo tech on 0993 
29n for det ails of stockists. 

Speaking up for compatibility 
e We have had a numbe r of 
inquiries abo ut the Currah 
speech system 's compatibility 
with Spectrum games. Games 
which run with the Curr ah 
include th e following: 
Lunar Jetman - Ultimate ; 
The Birds and the Bees - Bug 
Byte ; Moon Alert , Pogo -
Ocean ; Time Bomb - CDS; 
Las Vegas Lad y - Mogul ; Psi 
Spy - Postem ; Pi Balled -
Automat a ; Zig Zag - DK 
T ronics; Th e Island - Crys· 

tal ; Blad e Alley - PSS; 3D 
Mo nster Chase - Rom ik; 
Megafruit , Spiders Web -
Thor ; Lun attack - Hewson ; 
Mined Out - Quick silva; 
Mushroom Mania - Arca· 
dia ; Grand Prix Driv er -
Brittania; Blastermind -
Mart ech ; Mysterious Adven· 
tures (1- 10) -D igital Fanta­
sia; Lunar Rescue - Lyver· 
soft ; Craz y Gol f, Punchy, 
Harlequin - Mr Micro; Tita· 
nic-R&RSoftw are. 
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.. .in the shops, now! 
The unique 1X Miaodrive system sets the cartridge Blank Microdrive cartridges co,t £4.95 lead with jdd< plugs; plus a comprehensM, manual. 

ZX Spectrum apart from all other computer systems. each The,' are available in packs of 4 (with a free An R52 32 lead is available as an optional 
At a fraction of the cost of~ discs. it gives cartridgewalleO or singly. _=_ •_a_t £-1-4.95_ . ---------

~-=~~ ~r=u~exciti~~~~ies ZX Interface 1-the multi-purpose Availablefrom:largerbranchesolBoots• WHSmith 
througll an RS232 interface and local area network controller. £49.95 Computer Stodosts • Greens Computer Centres• 

zx Microdrives-thefast way to save or 1X :~tt~~~~-· m~~"':: ~~;.;li'°"~ f~~~r:~:~'!'~~:~~ 
load 851( of program and data. £49 .95 ~mun.'..tion~ities to ~r Spectrum. mg a Lew;s Partnership • Rumbelows • British Home 
ZXMicrodrivesarecontrolledbyZXlnterface1. Soinonelow-pricedunit,youalsogetthese Stores • House of Fraser and many other good 

Fortheircompactsa~they'remassivelypc)'Nef· two built-in features: computerstoddsts nationwide.. 
ful. Each interchangeable Mictodrive cartridge stores • RS232 interface Ths industry standard interface 
at least85Kof program and data! alk>ws you to link your Spectrum with full-size 

You can create up to 50 files on the c:artridge- printers, communicate with other computers 
identified by Utles of your own choice. employingRS232.andtransmitdataovertelephone 

And when you want to dispCay the data again. lines via modems. 
Microdrives gtve you lightning-fast access: • The ZX Net Now you and your friends can 
• Just 3.5 seconds to access a typical file. transfer programs and data on a local area network-
• Only 9 seconds to LOAD a typical 48K p,ogram or even play romputer games together. 

1X Miaodrives use the Spectrum~ own power The 1X Net makes~ easy, and fast! 
supply. II linl<s between 2 and 64 Spectrum~ trans-

Find out more- in your local shop! 
The best way to evaluate ZX Microdrives and 
Interface 1 istoseethemforyoursett. 

There ~a full range of ZX peripherak- induding 
V<. Interface 2 for joystidc and ROM Cartridge 
capability, alongside the only computer that 
supports them- the 1X Spectrum! 

Your first.Miaodrive isconneded to Interface 1 mitting at 10,000 characters per second. (So a full 
by a Microdrive lead Then, up to 7 more Micro- screen is transferred in around 3 secondsO Wrth the For more information, telephone 
drives can be added using Microdrive connectors. ZX.Net,onlyonepersonneedtypeinaprogram.And Sindair Research Ltd.on 0276 685311. 
That gives you a minimum of 680K bytes of a Microdrive or printer can be shared by everyone in @.) Sindalf. zx.-zx Spectrum. zx Microdrive. zx Net and 
on-line capacity. the networid zx Interlace ue trilde marks otSinc:Lllif~ ,1,rc:h Ltd. 

With memory like that the possibilities are V< Interface 1 offers you aU these facilities, and 
limitless-stock control, word-processing. even huge retains the same peripheral port as the Spectrum 
adventure games! itsetf. 

With each M.krodrive. you'll receive a Micro-- With each ZX Interlace 1, you'll receive a 
drive connector and Miaodrive demonstration connecting lead for the first Mktrxirive; a 'lX. Net 

sinclair 
' ~ ... f • ... • .. . • • ~ .. .... ' 



Settle down 
to trouble free 

~ c, 

Computing with M.D.R 
Announcing the birth of the personal information centre ... 

. . . a new concept in intelligent sourcing of computer 
suitability to your needs, consultancy, 
purchasing, maintenance and repair. 

D Think of 
MDR @ 
like the AA if 
you like 

D Up to 20% 
discounts on 
purchasing! 

Star Bargains! 
EPSOM FX80 £318.00 
SPECTRUM48K £99.99 

+VAT 

D Membership 
open to 
business and 
home users! 

D 24-hour 
emergency 
service! 

D 48-hour 
replacement 
machine 
service! 

. . think of MDR@when you arc abo ut to pu rchase a micro , per ipheral s, o r so ftware whether it be for your business or 
plcas u:-e, co nsult us for just about anyt hing - MDR@will prov ide yo u with the correc t answer for the right deC-ision . 
. . . think when you r guara ntee ru ns ou t, on yo ur micro and peri phera ls, MDR® can repair or replace your ha rdware on the 
spot!!! 

thinki ng of purchasing? . , . MDR@can provi de you with the item of your choice at discounted prices of up to 20%! 

IMMEDIATE COVER- All for £10.00 membership fee! 
. remember, if we can't help you, a full refund will be given! 
Join now, and settle down to Trouble Free Computing. 

HOW TO JOIN 
All you have to do is wri te you r name and address on the 
coupon below enclosing yo ur cheque/P.O. for £10, made 
payable to: MO R Lt d and you will immediately be eligible 
for all MDRe services. 
Please allow 7 days from date of pos ting. 
(A cert ificate or me mber ship is issued) . 

Dea ler e nquiries welcome. 

li!J 
MOR., Ltd , 
27 Belleville Road, 
London , SWII 6QS 
Tel. No. (01) 223 1613 

(Mease pho~ a fter 2pm as ll--e c.arry out mainlenantt 
durin g lhe morni ngs). 

jP ost to : MDR® Ltd , 27 Belleville Road, London , SWII 6QS. 

I 
"Please find enclosed my cheque for £10.00 
I understa nd that I w ill automatically be eligible for MOR@ service, , and may call 7 
days fr om date of posting and receive the ser vice I require. I NAME. ........ . 
ADDRESS ... 

I 
I TE L ( Day) ......... TEL (Eve) ... . 

I 
1 requir e immediat e servic e on: 

O PURCHASING O CONSULTANCY 

!0 MAINTENANCE O REPAIRS 
To help us serve you ~ tier , please enclose a brief-of the service you requir e. 



If you have round any unusual , 
clever , neat , or just plain fasci­
nating tr icks or tips that you 
think may be or interest to other 
readers , why not send them in to 
Microwaves. We pay £5 for 
e~ery lip printed and e,·ery 
monlh we will award £25 for ihe 
lip that we cons ider to be a 
Mega wave. 

Send your conlrib ulions to : 
Microwaties, PCN, 61 Oxford 
Street, London WJA 2HG. 

A Stirting method 
for factorials 
I was impressed by Mr Ball's 
elegant treat ment of the facto· 
rial by machine code (Issue 56) . 
Howeve r , a simpler met hod can 
be obtained from Stirling's 
eq uat ion for X! 
X ! • ((2' PI)•. , )'(x"(x +.>))•EXP 
(·x ) 
Hence, a facto rial program 
woul d be: 
10 JNPtrr"x=";x 
20 PRINT .. x!=" 

(sOR(2•,1 )) '( x"( x+ ., ) )' Exr ( ·x) 
JOOOTO 10 
H S Bluston, 
Bedford 

ZX - picked out 
at random 
Playing arou nd o n my ZX 
Spect rum , with the RANDOMISE 
us R statement, I found some 
rather inter esting effects: 
RANDOM ISE USR 2.J.41 

John Oughton, 

,,,. ,.,, 
1324 

"'" 
Woddliou.se Mill , Sheffield. 

Cursor repeat 
controlled on Vic-20 
On the Vic20 I found that POKE 

37879,n where n is a value 
betwee n 1 and 255, will change 
thespccdofthecurso rr epea t , 1 
being the fastest and 255 being 
the slowest. 
Joanne Wright, 
Welwyn Garden City, Herts. 

Protecting against 
the break-ins 
Afte r completion of a program 
on th e Vic-20, it is somet imes 
desirable to disable the R UN/ 

STO P RESTO RE keys, so that 
oth er peop le who acquire the 
progra m can not break into it 
and save it. 

To disab le those keys, the 
following state ments should be 
t yped in at the beginning of the 
pro gram: PO KE )7150: POKE 

788,194 
For exam ple: 
10 POKE 37150,J :POKE. 788,194 

20 P RIITT "ANYTHING" 
JOGOT020 

Now run the pro gram and try 
to break into it . 

Note that it is best to com­
plete your p rogra m and run it to 
check eve rything is working 
and t hat there are no bugs, 
beforee ntering the above lines. 
Craig Authur , 
Falkirk , Stirlingshire. 

Hide 'n' seek in 
program lines 
I have done some ex­
perimenting with my Commod­
ore and have managed to pro­
du ce a neat trick with the screen 
ed itor : 
10 REM STAR T 

2<>STOP 

30 PR INT .. ABC" 

Z80 registers ring up values 
A fter reading Steve Cramer's article on Spect rum ROM 
routines (Iss ue 55), I rea lised that the following routine may be 
of some use. lt allows va lues to be passed into the Z80 reg isters , 
fro m Basic, and will then execu te your machine code. 
PDScoll , 
Winbourne, Dorset. 
I c, CLF.Aq '.\2499 

tNP UT • 9c RE:GTS TE R ? •1hc 
::Sll!I tNP UT " HL REGIS TE R ? "1 h I 
4A' J'NPttT "D E REl:IIS TFR ., • ! 1• 
Sq! INPUT " ACCU~ l ll.ATOP ? •I • 
l'!:fl INPUT "P("I~ P OUT HIE ADDRESS ., 
'?f!< I. ET b• JNT (bc/2 :561 :LET c •be-12:56 .. b ) 
9~ I. ET h•It1Tlhl/2S~l :l ET l •hl-i°2:56 * hl 
'1'0" L ET d•tN T ld•/7:56) :L E T ••d• -C2 :56il'<'I 
u , ei LE T ,.. t, .. IN T l .. ':)•/::?:561 :L£1' .. 1·I~T ro,.. -1 2 ~6 .. r hl 
110 FOQ n•32 !!~8 T O 32:514:READ v: POK E n,v:NFXT n :· 

RANDC'MI S E USR 3 2:5 01:!1 

1 2 0' STOf' 
1 30 DPTA :s:,,1, ,h ,t ,c,b, 17 ,•,d,62,•,20'~ .... l ,r ... ,21!1't 
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'This will stop at line 20', you 
will say, but this is not so, not if 
you do the following: 
IOGOTOJO:" 

Enter this and press return . 
No w pos ition the cursor aft er 
th e first quote mar k, then press 
shift/ins 8 times (ie 1 for eac h 
characte r GOTOJO:'' is 8 tim es). 
Press delete 8 t imes and yo u 

shoul d get 8 inver se Ts follow-· 
ing the inverted commas. Then 
add ' R EM start' tot hee nd of the 
line and press ret urn . usr1oa nd 
the list ing shoul d look like the 
or iginal. 

Now t ry R UN . 

Ch,isMoody, 
RAF Laarbruc.h, 
Wes1 Germany 

REM killer strikes on the Lynx 
Runnin g o ut of memory on th e Lynx? One way to save RAM is 
t o remove all RE M state ments, but in a long program this ca n be a 
tedious busine ss. What is needed is a machin e code prog ram . 

Use the mon itor to enter th e code for REMK1LL , it is fully 
relocatable and can be entered from any address. 

Test t he code by ent ering a Basic program contai ning REMS , 

then issue a cALL to the addr ess to which th e code is located. All 
REMiines shou ld have been de leted excep t those at the end. 

When the code is worki ng satisfactor ily, it can be saved using 
the mon itor command D . 
Chris Cytera, Mangotsfield, Bristol. 

0001 9F80 ;REMKILL 
0002 9F80 
0003 9F80 
0004 9F80 
0005 9F80 
0006 9F80 
0007 9F80 
0008 9F80 
0009 9F80 2f1Ffl61 
000fl 9F83 54 
0008 9F84 50 
000C 9F85 0600 
0000 9F8? 
000E 9F87 ES 
000F 9F88 DDEl 
0010 9F8fl 7E 
0011 9F88 FE80 
0012 9F8D 28 11 
001 3 9F8F DD7E06 
0014 9F92 DD4E05 
l ength 

0015 9F95 FE17 
0016 9F97 2003 
0017 9F99 09 
0018 9F9fl 18E8 
0019 9F9C 
00lfl 9F9C ED80 
0018 9F9E 18E7 
001C 9Ffl0 
00 10 9Ffl0 22FC61 
001E 9Ffl3 12 
001F 9Ffl4 C9 

61Ffl START8flS 
61FC ENDBFIS 
00 17 REM 
9F87 NEXTLINE 
9F9C MOUEREST 
9Ffl0 EXIT 

; ___ 
START8flS EQU S.61Ffl 
END8flS EQU S.61FC 
REM EQU S.17 

ORG S.9F80 
ENT 
LO HL,CSTflRT8flSl 
LO D, H 
LO E,L 
LO 8,0 

NEXTLINE 
PUSH HL 
POP IX 
LD fl, CHLJ 
CP S.80 ;End? 
J R 2, EXIT 
LO fl, C IX•6l ; Token 
LO C, CIX•SJ ; L i ne 

CP REM 
J R N2,MDUEREST 
flDD HL,8C ;N°'l 
JR NEXTLINE 

MOUE REST 
LD!R 
JR NEXTL!NE 

EXIT 
LD C END8flS J , HL 
LD CDEl, fl ;Mor keT 

RET 
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ZEAL 
SUPERB COLOUR MONITORS :.:._ MICROVITEC 

MODEL MONITOR PRICE 
~ 

1431 14" STANDARD RES. 225 
1441 14" HIGH RES. 499 
1451 14" MEDIUM RES. 340 
1431 MZ NEW 14" 285 

SPECTRUM COMPATIBLE 

"SIMPLY THE BEST ON DISPLAr' 

SOUND BOOSTER 
FOR SPECTRUM 

e PLUG IN AND USE- NO 
INTERNAL CONNECTIONS 

e NO BATIERIES NEEDED 
e GOOD, CLEAR SOUND 
e OUTPUT CONTROL 
e LOAD/SAVE FACILITY BUILT-IN 
e FULLY GUARANTEED 
BRING THE SOUNDS OF YOUR GAMES 
TO EXCITING LIFE FOR JUST £14.99 

<§1) ®® 

ATPL SIDEWISE ROM BOARD 

~~~~,~~: MICR0£4l.SO 

lt~ ~: PACK £17 .50 

ZEAL MARKETING LIMITED 
VANGUARD TRADING ESTATE STDRFORTH LANE CHESTERFIELD S40 2TZ 
TELEPHONE 0246 208555 TELEX 547697 
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rr your association has somethin g special on th e agen da or if 
you've ju st started a new one, contact us at Clubnet, Personal 
Computer News, VNU, 62 Oxford Stree t , London WlA 2HG. 

Sneak preview 
Commodore's new hom e micro 
has made an exclusive British 
debut to warm applause from 
North Kent Amat eur Compu­
ter Club. Members saved the 
cost of a flight to the Hann over 
Fair launch (Issue 58) when 
Precision's Simon Tranmer 
(Precision's 64 software au· 
thor) gave them a snea k pre­
view of the 264. 

Though the grap hics and 
sound impressed, they were 
upstaged by the verbal 'help ' 
prompt that uses Commodore's 
built-in Magic Voice chip. 
Commodo re says the micro will 
have 121 colours available on 
scree n : 16 colours with 8 lumi­
nosity levels. The new 
machine, due in the UK in May 
o r Ju ne, got top mark s from the 
club - not too surprising as half 
the members are Commod ore 
owners. Mr Tranm er also de­
monst rated a word p rocessor 

he has develOped for the 264. 
Another club scoop has been 

the demonstration of an Infra 
Red search and rescue system, 
(shown on Tomorrow's World 
last November). The system 
now in use in the North Sea oil 
fields can detect a body floating 
on the sea , and give directions 
to a pilot or automatically guide 
a craft to the rescue. 

Now, members are looking 
forward to a meaty IBM PC vs 
CBM 64discussion ... no prizes 
for guessing which has a head 
start .. 

fllllii: The North Kcn1 Am a1cw 
Computer Qub. 
v..i: Bi gin Hill Public Library. 
Main Section, Church Road, Big· 
Sin Hill , Kent or Charles Oarwi 
School, Vail Lane, Biggin Hill. 
Kent. 

~
~ rl n:l Thursday in 1he 
moolb ar 7.30pm. Contact; David 

cltct on Orpin~on 2l50S 

Clubn et features one club or user gro up each week. Periodica lJy, 
PCN will carr y the full list of clubs and user groups throu ghout 
the UK. 

Scree n ­
High resolution g reen screen . 
with bui lt in pan and t ilt 
monitor base £86 .25 

~~ ·c;,eS i'\~oJo) 

r-.flar London Micro 
~ Tech Limited 

~<' i·' e ~ 
,J .P'-· tf\3g , (\\3(\ 

\)~e .1c;,3 3, 
Olymp ic Industrial Estate, 22 Fulto n Road, ,~c;,\ ,..(\V , ,i \'(\ O(\\~ 
Wembley, Midd lesex. Tel: 01-9000037/8/9 ,. P V 
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~!J;t £5.95 

Thousands of Spectrum 
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!!cc £5.50 

owners know we're in 
the right game 

Last year WH. Smith sold thousands of Sinclair 
Spectrums , making us one of the leading stockists in the country 
and the ideal choice for Spectrum Software. 

With Arcade Games ranging from Jet Set Willy to Ant 
Attack we've got action and excitement just waiting for you. 

Of course, our range doesn't just stop at games. As leading 
stockists, we can also offer you an extensive choice of educa ­
tional software. 

What 's more , we're constantly updating the range ,as new 
software is released so you can count on us having all the latest , 
most current program s. 

In fact,for the full spectrum ,you can't do better than 

WH1SMiTu~ 
~CIC·-·-~~- ·- ·• .. ·- ·-"·-·~-·~· ~p 
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'Tllo Sinclair QL ComP1nlon' by 
Boris Allon, pablished by Pitman 
Press ot £6.95 (poperuck, 113 _. ,. 
l approac hed this with a num ­
ber of handicaps, not leas t t he 
fact that it's tr icky to review a 
OL boo k befo re you've seen a 
QL(eve n more difficult 1owr ite 
the boo k, no doubt}. 

Th e first 50-od d pages cover 
Q L Super Basic and its differ­
ences to a common or garden 
dialect , illust rated by a num ber 
guessing game written first in a 

• • PRINTERS • • 

BROTHER 
HR1 
HR1S 
HR2S 
EP22 
EP" 

CA NON 
PJ1080A40qls 
PW1080A160c:ps 
PW1156A180q:l9 

DIABL O 
'30AP1 
SFIEETFl:EOER 

EPSON 
RMOF /T 

"""° mo 
MX100f /T HI 
FXIOOf/T 

IIANNESIIANN TALLY 
MTOO 
MT180 
MT190 
P\XYPlOTIER 

NEC 
201020cps 
351035cpe 
n1055cp11 

OKI MICRO LINE 
OKUIOA 

"""'" Ol(J&3A 
OKl8'A(P) 
Otel!MA(S) 
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conspicuo usly wit less (de liber­
ately so, I assume) Basic ver­
sion. followed by a more ele­
gant version in Supe rBasic. 

Mr Allan's trea tment of the 
BEEP command is anot her 
examp le ofth e book's thinness. 
'The BEE P command is so 
comp lex that only experiment 
will show its true soundness' . he 
says , pointing ou t that the first 
two parameters are the same as 
o n the Spect rum and then 
hacking off a version of Frere 
Jacques that would happ ily run 
on the Spect rum . 

The pu blishe r's blurb on the 
book jac ket, incidenta lly, 
clai ms the book covers ;the use 
of soun d ' but search for further 
infor mation on BEEP and 
yo u 'll search in vain , and con ­
side ring it' s somet hing people 
will want to know , Mr Allan 's 
'tone dear alibi jus t won't 
wash. 

The review of the Basic ends 
with a t ur tle graphics syste m 
1hen zips on into 'Th e MC6808; 
a struct ured chip.' Th ere's a 
little specific information on the 
68000 followe d by a brief note 
that its interna l architectu re is 
the same as the 68(X)()'s. After 

that it's pretty much 68000 all 
the way with t he rea r being 
broug ht up by the68(XX) instruc­
tion set , ;rep roduced by kind 
pe rmission of Howa rd W Sams 
& Co,' publ ishers o f 'The 
68000: Principa ls and Program­
ming.' 

Put all t his toge ther with the 
j isclaimer at the front: 
' The author and publishers can-
1101 accept responsibiliry for any 
loss or other i,rconvenience 
caused by failure of the material 
printed in this publication 10 
correspo11d to the operatio11 of 
the Sinclair Q L comp uter or of 
its constitue111 parts,' 
and yo u may feel it"s worth 
wait ing for a boo k while you 
wait fort heQL. JL 

'Alleginner'sGuldetothe BBC 
Micro' by Richard and Dm<I 
Graves, published by Kincfisher 
Boobo1£2 .50 (piperbaCk, 72 
paces!. 
A fat her and son have teamed 
up to produce a sim ple, colou r­
ful paperbac k for BBC users 
who find other progra mming 
boo ks ha rd to grasp. 

This book offers an insigh t 
into wha t can be achieved with 

Q A Bm!NNERS fil/lIJElV 

Feiic 
'11CRD _. .. 

=.. 

the BBC. Th e re are , of course , 
many books introd ucing prog­
ra mming, but in this one 
R ichard G raves and his 11-
year-old son, David, clea rly 
app recia t e the difficu lties of 
learning to prog ram and ex­
pla in ideas in an easy-to- under­
stand style. By the end of it you 
sho uld be able to write simple 
prog rams, use num ber and 
stri ng varia bles and prod uce 
sound, co lour and graph ics . 

At £2.50, this is a valuab le 
boo k for th e beginner. SG 

TOP SAVINGS 
OKl !l2P 1:371 ,00 FUJITSUSP830 t 1MI .OO 

""'"' 
OKl 93P u11 .oo HERMESIS12C400c:4)S t1 1N .OO 

E.XVAT OKl 92S C441, 00 .AJKIIS100 C33 5.00 
OKl 9lS CM S.00 OUVETTIINK.JET JP101 c1 n .oo 

C4'S.00 OKl 2410P C153 5, 00 Ol.YMPIAESW103 Cl2 5 ,00 

t:340 .00 PRICE EX VAT SHINWACP80 C221 ,00 

CM l .00 ® ME SMrTHCOAONA TP1 C:11,2.00 

t130.00 ""'"° C15 5CI.OO PRICE 

t: 112.00 ... RO t:1900.00 EX VAT 

11140AO c 11ea.oo • • MONITORS & VOU's • • 
CH9. 00 '""""' t:1370,00 .NC12inHI-Res C:221.15 
un .oo SHEET FEE.DER 

RADIX 
UI0.00 KAGA12inli: ·Res C:215.00 

UH .00 .. t:430 .00 MICROVITEC1,iSI C:320.00 

15 RICOH t: 51 5.00 SANYQ1,iir,Colou,14-Res t431 .00 

CU1 S.OO AP1300S CI H. 00 SANYO 12in Ht-Res -... 
uto.oo RP IOOOS C11IO .OO HAZELTINEESPRITVOU £315 .00 

RP1eoo5SHEETFEEOER U Sl.00 TELEVIOE09 10VOU C4ff. OO 

(.212.00 RP1 eoo5 TRACTOR t:13 &.00 

£23 7 .00 FLOWRITER 1600 1:12 4 1.00 * • COMPUTERS • • <32 4.00 SEIKOSHA ....... GPIOOA C17LOO APRICOT 
C420 ,00 .,.,,.. t:2 11 .00 256K0.315MB t:1275 ,00 .,.,..,.~ t:34 1. 00 ~Ml~MQN ITQR t:1440 ,00 

1:1n .oo STA R 2561<315KJC2 t 144 1.00 

Utll.00 GEl,ONl10X tt n. oo 256K3151o:2MONTOR 1:147 1. 00 

t:SI0 .00 GEMW'015X t2 79. 00 256K10MB £2315 .00 

U H .00 DELTA.10 , ...... ........ U1 75, 00 
DELTA.15 Cffl ,00 SIRIUS 

TEC 128K1.2MB 1:11545,.00 
1:1545, 00 1'00P ....... 2561<2.4MB U141.00 

(11 4 1,00 STAAW'RrTERFHMO U ff.00 256K10MB ........ 
tt4n .oo STAAWRITERF1056 1:123!1..00 12SKMEMORYEXPANSION ....... 

SHEET FEEDER U Sl .00 2S6K MEMORY EXPANSION ,,... .. 
t1IO .OO 512KMEMORYEXPANSION ....... 
u s.a.oo 

PRINTERS - OTHER 
EXTERNAL 1 OM8 HARO DISK C137 S.OO 

t:311 ,00 COMMOOORE 
t:130 ,00 ANAOEX DP6500 500c:pt t2011. 00 COMMOOORE°' t 152. 17 
(.7 05. 00 DAISYSTEP2000 U40 .00 COMMOOOREDISK1541 1:111 .2 1 

MAYFAIR MICROS 
362 YORK ROA D LONDON SW181 SP TEL : 01-870 3255 
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You w on' t w e it long whe n you or d er ho m usl 
Send to : MICRO SPEECH OFFER. P.O.BOX 1, GAT ESHEA D NE8 1AJ 
or telephon e. NEWCASTL E 106321 824683 

Pln ie ~end me ........... MICRO SPEECH units . 

Addren 

. .... Poitcode ... 

I enclo H Cheque / Poua1 Order pavable to "Micro Speech Offer" 

or debit my Bm tayurd /Acc m ;1ccount No. I I I I I I I I j I I I I I 
I un !Hru a <>d , ,, , , 1 c:tn hit ,.. mv mo ney b;ad w,th, n 10 o;Uiy~ of pu tchase , t I am not de l,gl, 1ed 

PI" "'' .i1ow 21 w~, ! o r deh ...e,y 12 mon1h1 pa," and labovt 1111., anl ff 

Signed ... . 

COMPLETE DETAILS ARE ON OUR LEAFLET 

PICK ONE UP FROM ANY STORE 

C U1RR AH 

µ SPE 1EC H ONLY£29.95 EACH 

inc luding µ FREE SPEECH GA ME " MYSTIC TOWER" 

µ COMPREHENSIVE MANU AL 

µ DEMO CASSEnE 
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While Apple, rnM and Sinclair hog 
the headlines with state of the art 
(or in the case of the latter, state of 

the parts) products, it' s easy to forget that 
ther e's a real world out th ere: people still 
buy tried and tested produc t s that will do a 
job of work for them. 

The Model 100 lap portable aside, 
Tandy is on e of the main expone nts of the 
micro as workhorse , and its latest product, 
the TRS 80 Model 4P, is a transpo rt able 
version of the Model 4. It runs a Z80 CPU, 
has a built-in 9in screen and twin 187K 
5.25in drives. When faced with the Macin­
tosh at around £1 ,800 and the Wren, 
comp lete with bundled softwa re, at 
£1,000, you'd surely want your head 
examined to spend £1 ,500 on a Tandy 4P. 
Or would you? 

The Model 4 isn't exactly in the forefront 
of technology, but that's not whatjt 's being 
sold as. Th e philosophy behind a machine 
like the Tandy4P is that it's a machine that 
will do its job, and will have the back-up 
needed tokeepitupand running . Provided 
it makes the grade in th ese two depart · 
ments, the price looks more credible. 

Presentation 
Our review model came without packag­
ing, but see med secure enough on its own. 
It 's basica lly a console with twin 5.25in 
drives house upright to the right of the 
screen (typical of a right -handed world). 
The keyboard is attac hed to the main 
conso le by a cable and slot s away unde r the 
scree n and drives. 

Ro und the back of th e unit there's the 
powe r input and parallel and RS232 
interfaces, which can be covered by a 
snap-dow n hatch. To pack it up you simply 
close the hatch , clip th e cover over the 
20 

screen, turn it so the screen end is nea rest 
the ground and pull out the hand le at the 
back. The power cable can be packed away 
too if you've got a US style plug, but British 
standard plugs are too large - so tie it 
round your neck, I suppose. 

Th ere's space inside the lid for the quick 
reference guide and disks, but there 's a 
probl em with the latter because: you have 
to bend them ever so slightly to get them in. 
Once packed up , it looks just like a sewing 
machine . It 's pleasingly compact for a 
transpo rt able , but at l lib it's surprisingly 
heavy . 

Documentation 
The review machin e came with a quick­
reference guide and a full manual, and 
we' re told the re's also a beginners ' guid e. 
The main manual goes into considerab le 
dept h about the Basic and provides 
copious informat ion on the DOS , but it 
might have Oelped to include a section on 
how to start. The problem seems to be that 
Tand y approaches the machine's corn· 
mands alphabetical1 y rather than in a 
'learning proce ss' order , which can mean 
hunting through the manua l to do quite 
simple things. 

The review machine also came with a 
copy of Scripsit , the Tandy word proces­
sor, and th e doc umentati on here was even 
more exten sive , including a seven-lesson 
tutorial suite on tape . After some initial 
embarrassment I learned that this was 
audio tape, and therefor e I didn't need a 
cassette lead . . 

Both the tutorial tapes and the manual 
take you through a step by step guide to 
using Scripsit, and presuppose little prior 
knowledge . Unfort unate ly, this is some-

Tried& 
times taken to the point where it's a 
disadvantage. For example , the only 
refer ence to using a non-Tandy printer 
simply sends you back to the Scripsit 
reference guide, which I natu rally didn 't 
have . 

~rd 
The 4Phas 70keys, 15of which - including 
three function keys - are accounted for by 
the numeric keypad on the right , while the 
rest are arranged in qwerty fashion, with 
the Control key to the left of the space bar. 

The keys were a little springy for my 
taste , but not excessively so, and consider· 
ing the complaints I get about th e rattling 
noise from my preferred keyboar d, a lot of 
peopl e might find the 4P easier to use. 
Despite the fact that it's a t ransportable , 
the keyboard feels relatively spacious, and 
since it's detac hable th e working system 
takes up a lot less space on your desk than 
the standard Model 4. 

In use 
Not being familiar with Tandys I struc k· out 
fairly early on in the game. I slavishly 
followed the instructions for loading an 
applications program - Scripsit was the 
one I had - and was baulked every time by 
'Error 24', foUowed by a TRSDOS Ready 
prompt. Several hours later I accidentally 
discovered that typing SCRIPSIT seemed 
to do the trick. Error 24 is apparently 
paying attention to Error 24. 

The next reef I ran onto was getting 
anything useful out of Scripsit. The 
program claimed 'Press Control H for 
H elp', when it actually meant 'a H'. Thi s 
gave me more hours gnawing pensively at 
the corner of the keyboa rd before the local 
T andy store put me out of my misery. 
Apparently, the use of a rather than 
Control is to maintain downward compati­
bility-future versions ofScrips it will have 
the Control key implement ed. 

An amended version of Scripsit im­
plementing Control and the function keys 
arrived shortly after I'd got used to dealing 
with A. 

The final probl em was just plain bizarre. 
I t ried my first printout with a Smith 
Corona TP I. This had already given me 
problems with a Tandy Model 100, so I 
didn 't expec t grea t success. However , it 
work ed - with one slight drawback. The 
4P didn't seem to like printing spaces 
between the words. Switching printer 
drivers (Scripsit has a numbe r , althoug h all 
for Tandy printers) didn 't make any 
difference , and the problem remained 
even on an Epson. Spaces between words 
were possible here , but only in condensed 
mode, or with the margins badly messed 
up. 

So it was back to Tandy where , after 
some rummaging , an Epson printe r driver 
was found. Th ere· is, apparently, little 
demand for this . The main custom for the 
Mode l 4 will be business , so program s such 
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tested 
as Scripsit are likely to be used with 
daisywheel printers . To all intents and 
purposes, this lets out Epsons, and if 
you've spent a considerable amount of 
money on the machine and software it 
probably makes sense to get a Tandy 
printe r and use all of the softwa re.'s 
capabilities. 

These problems were only teething 
trouble s, and credit must go to Tand y for 
its prompt attention to them , particularl y 
as the 4P wasn 't on sale at the time. Once 
the beas t was fully operational I found that 
Scripsit was an effective and versatile word 
processo r. It would take a Tand y printer or 
a lot of work to produce the various 
typeface s and formats to best advantage, 
but the ease with which you produce 
underlinin g etc compare s favou rably with 
many other software packages. 

Software 
The 4P sports a parti ­
cularly comprehen­
sive and usable Basic , 
with that wealth of 
deta il on its use in the 
manual. If it weren't 
for the odd doubt ab­
out the price you could 
sit and hack away for 
hours at a time , but 
really a£1 ,500 mac hine 
should be helping you 
earn , so this is where the 

John Lettice leaves state of the 
art for the Tandy 4P. • 

it in ROM . The Tand y software cata logue ..... 
includes a substant ial number of packages 
specifically designed for the UK marke t. 

All too often a UK-based busine ss can 
buy a micro and the relevant software only 
to find that th e soft ware supplied is for the 
US mark et. Sometimes this doesn' t mat­
ter , but remember that things like zip codes 
and postcodes take updiff erent amou nts of 
space. 

Verdict 
A s transpo rtables go , the Model 4P is 
comp act, stylish - espec ially by T andy's 
exotic design crit eri a - and eminently 
usable. Compare it with the gene ration of 
machine s that's just reaching the shops and 
it looks old fashioned and over-pri ced, but 
th e flip side is that stat e-of-the-art 

: -: : 7 t.' • 

.' · .' ' ", • 1 • 1 • r 
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machines often come with rudimentary 
suppor t and litt le software. In this sense th e 
Tandy sto re, bulging with software and 
suppo rt , is a gre at headach e curer. 

Of course, the 4P is t ran spor tab le , 
marginally more so that the Osborne, but 
conside rably les~ so than the Macint osh, 
which does n't even make a virtue of this 
feature. And with prices for second -hand 
Ch,bornes shaving the BBC 8 , this prob­
ably isn't a fruitful area to look for 
competit ion. 

Even so, the price is a considerab le 
stumbl ing block. You can pay £1,500 for a 
Tandy 4P , and have to shell out consider ­
ably more for appli cations software , or you 
can look at a machine like the Wren , which 
costs on ly £1,()(X) and comes with bun dled 
software. The only other weight in the 
scales is Tandy 's network of shops . 

Th e machine itself is reliable , and if you 
wan t an absolute , sure-fire workhorse 
m icro with lot s of software and dealer 
support , money no ob ject, it would 

.probablybeagoodbuy . IE3m 



Andy Newham FILLS you in on the Or ie shape and colour. 

Filling in on Orie 

22 

~ REM *** FILL MUL1I -P ATTER N DEMO*** 
6 REM ***BY A J NEWHAM*** 
7 RE M* RUN TO SEE YOUR UNIQUE MULTI -

COLOURED PATTERN 
1 0 HIRES 
2e FORX• S T 06~: FILL 3, 1 , IN T <RND < 1) * 7l +16 : M 
EXT 

3S CURSE T6,0,3:F="OR X•) T0 " %:FI U 3 1 1 , INT<RN 
0 ( 1)4 7 > :NEXT 
48 FORX • 19 T 0236 S TEP6 

~9 CURSETX,0 1 3 
69 FOR Y• ST06~ 
70 FILL~, 1 ,RND(l) *6 3+ 64+ J2B 
80 N~ XT:N EXT 
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e FJLLco mmand isp robablyt he most 
sefu l yet under-used comma nd for 

use in th e high resol ution display on 
the Orie. This may be because of the 
inad equate explanation on page 43 of the 
manu al. But this comma nd can be put to a 
grea t deal of use. 

POKE is a more limited comma nd than 
FI LL o n the high resolutio n screen since it 
can onl y affect a band one pixel high, and 
a loop is nee ded to fill a larger area with 
colour or pattern. 

FILL is used to fill a ba nd of B rows by A 
characte r ce lls with a value from O to 255 
(not 127 as suggest ed in t he manua l) which 
produce s different colo urs and patterns. B . 
can range from I to 200 as there are 200 
points down on the screen. However, A 
ranges from I t o 40 , as each value cont rols 
six points horizo ntally . Thi s is known as a 
cha racte r cell. 

Try ty ping HIRE S then FILL 200,40 , 11 (For 
backgro und take 16+ num ber of co lour) . 
Th is will fill the whole screen with red . 
Tab le 1 gives the vario us colours and 
pa tterns achieve d by varying the last value 
of t he FJu. command . 

The FILL story 
The manual doesn' t tell you that , because 
of the serial att ribut e syst em, the proper 
ope rat ion of the F1LLcommand can only be 
seen afte r yo u 've filled the whole scree n 
with a backgro und att ribu te such as 16 
(black) to prevent further backgrou nd 
att ributes from spi lling over co th e right. 
Type IIIRESthcn f1LL200,40,16. Thi s fills the 
who le screen, since H IR ES Sets the cursor to 
the top left hand co rner and 1he FILL 

command cove rs an area 40 character cells 
wide and 200 pixels high. 

Each time you use FTLL it is wise to use 
CURSET befo rehand to reposi t ion the 
invisible cursor to the lop left hand corner 
of t he area yo u wish to fill. 

C'\Jk.SET 0,0,1 :FILL 6,1,18 put s a gree n 
block in the first charac ter cell of the first 
line. Increases of I in t he Y co·ordina1e of 
the CURSETco mmand will mo ve the block 
down the scree n , but inc reases of 6i n the X 
co-ordinate are needed to move the block 
into new charact er cells to the right. 
CURSl:.'"T 6,0,J:FILL 6,1,20 will put a blue 
block beside the gree n block, in the secon d 
character cell . 

If the cuRSET command was not used 
befo rehand , th e blue block wou ld appea r 
bene ath the green block . 

Squares from 6 pi xels down by 1 
character cell across to 198 pixels down by 

Ink/P aper 
Num ber Colou r In verse 

0 Black Whit e 
Red Cyan 
Green Mauve 

Yellow Blue 
Blue Yellow 
Mau ve Gr een 
Cyan Red 
While Black 
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1be progra m on page 22 demons trates how the FILL command can produce de I ailed and 
colou rfu l patte rns on the high re solution scree n. Th ese patterns can be used to colo ur in 
your pictu res and show that it is possib le to get more than one colour in each character ceU. 

Just RUN the pro gram . The .keyboard is switched off in line 10 to make the 
demons t ratio n 20 per cent faster. ta king65 seconds. Line 20 fills the PAPER column with 
random background attrib utes 3 pixels high and line 3()does the same fort he INK colu mn . 

You will see the effect of line 20 producing colour ed stripes at first but the INK att ribut es 
do no t show up. Lines40 to 80 are the cleve r bit. You may notice as the pattern builds up 
that t here are two colours per row, 

These ar e rhe inverses of the INK and PAP ER attr ibu tes. This is why 128 is add ed. Th e 
trick of the serial attr ibute system is that by addi..ng64 to a binary number from 1 to 63, t he 
at tribu te is re cognised as a patt ern. Th e pattern can be designed just like one row of the 
lett er A as on page 87 of t he Orie manu al. 

Have fun with t his prog ram by varying the height of !he pa tterns and att ributes but 
reme mber to ad just the Y loop to 199/height. Each t ime you run the program a unique 
patte rn is pro du ced. 

Uollllll---·---­Uolllll2---·--•lrtollln. ,....,,_ .. ,_.....,11111 ................ .__ 
L1stmg 1 

261 

1 REM*** LINES 19 • 29 ARE A DEMO*** 
19 HIRE!! 
28 XCENTRE•29:YCENTRE •29 : CRADIUS • 19 : F~ 

CC•1TO~:GOSU8188"':><C= XC+39: NEXT:STOP .98 REM••• LISTING 1 ••• 
999 REM...,.. CIRCLE FILL*** 
1888 CURSETXCENTRE , YCl:'NTRE ·. 3: FOR I CENTRE 

•lTOCRADTIJS:CIRCLEICENTRE . t:NEYT 
1819 CURMOV -CRADIUS - 6.-CRADIIJS , 3:FILL2 

KRADIUS,1 , CCOLOUR:RETlJRN 

Listing 2 

1 REM••• LISTTNG 2 ••9 
~ REM ***DEMONSTRAT ! ON OF TRIANGLE'S ff-11-
18 HIRES : PAPER4:INK3 
28 Y1•18: FORX1• 12T02'34STl:P6: INV• FAI.SE'H!II 

OSU8 2888:NEXT 
38 Y1• 16:FORXt•12T0'? '34~T~P6:T NV•TRUE:90 

SU82888:NE><T 
39 REM*** DEMO OF LARGER TRI ANGLES°*** 
48 IN\l•FAl .SE: S2• 1: FORT2• 24T0299'3TEP42: Y 

1•99 : XJ •T2: GO!;UlJ:"PIPI"': <;;?r.S?+ t: NEXT: STOP 
1999 REM *'*- S"IAI - L TSOC"E'L ES DRAWER il-iMt 
2888 CURSETX1 , Yl . 3 
~fl18 IF TNV• TRUE THEN Pt•l92 ELSE P1 • 64 
2828 FORI1•8TO~:P1 •P 1+2 AI1 :F~LLt,l,Pl:N 

EXT:RETURN 
299 9 REM *LARGER JSO CELES TRIANGLES* 
3888 GOSU82888 
3818 IFS2Ci'THENRETl1RN 
3828 FORX2•tTnS2-t : Xt • ><t-6:YteYt+6:GOSU 

82888:FORI2•1TOX2:CURMOV6.8 ,3 
3838 FILL6.1,63:Nl:'XT T?.X?. :R F.TURN 

23 



Consider ours 
prof~ssional 

If you ever have to bring work home 
from the office you can now tackle it in 
a fraction of the Lime, thanks lo our 
ra nge of software. 

Wi th these inexpens ive new 
pmgrams you can lurn a Commodore 64 
persona l comp uter into a fully-fledged 
business tool lo improve the smooth 
opera tion of your calculations, filing and 
order ing or informat ion slorage. 

All theJrograms are easy lo learn 
and use, an all cost less than .£50. 

T he re's no more cost effective way 
lo turn your home comp uter lo practical 
use. 

Pritcticalc 64. T he comr-lete spread sheet 
for Comm odore 64. 

With this program your cash flow "~ II do 
just that. 

Flow. 
Practicalc 64 accepts both numerical and 

alphabetical entries and allows you to work out sales 
forecasts, long -term budgets,sales mode ls or long 
term cash plans. 

All in a fraction of the Lime they norm ally take. 
Practicalc 64 has 2000 cells, more than 20 

mathema tical functions , (including logari thm s an d 
roots ), can insert or dele te rows or columns, can 
'SORT informa tion alpha - numerically and has a 
'S EEK' function lo search for spe cific informatio n. 

It can even display the inlorma tion in graph 
form lo allow a quick visual app raisal ofl he situation. 
Disc £44.50 ( l)1pc .£39.95). 

Over 20 mathematical 
functions. 

Column widt h up to 
38 characters 

2000 celb. 
Gmph fonction. 

Practifile 64. Th e databa se for Commodore 64. 
Practifile means an end to bulky and time ­

cons umi ng slorage of files, client or patient informa ­
tion or names and add resses . 

And it means you ' ll no longer have lo spend 
minutes or hours sea rching th.rough piles of paper 
for a speci fic piece of informal.ion. 

Each file on the program is able Lo handle 3,800 
record entries, and Practifile c,111 so ,1 Lhe files it 
contains by number or letter in less than a second . 

Th e system is so flexible Lhal you can add, sub ­
tract, mu ltiply or divide ~ thin individual f11es, wh ile 
its use with a word -processing system means thal you 

Sorts mes by 
number o r letter 
i.n less than one 

Sl.'t,Un d . Fully 
compat ible witJ1 

Practia ~c64. 



oftware from a 
point of view. 

can have instant 'hard-copies' in a matter of m inutes. 
While Practifile means instan t access to mailing 

lists . 
Al just £44.50 you won't find a mor e versati le, 

flexible and professionally useful data -base. 

Invento ry. 64. TI, e !JUic!s, reliable inventory2 yste m. 
With its capaci ty of650 items, Inventory 64 is 

ideal for lhe average sma ll business ,a nd mean s a 
vast improvement in lhe efficien<..-y of good slock control. 

All you have to do is to enter each item , followed 
by lhe information which the program will pron1pt. 

Th at means things like part nwn be1;desc rip tion, 

H1.mdles up IO 
650 part>. 

lbe c1uick anS\\'Cr 
to stock control 

problems . 

location, stock, year -to-date sa les, 
re-order da te, minimwn quanti ty, 
~endor, lisl price and other 
important facts. 

From lhis information your 
personal compu ter, with the he lp 
of Invento ry 64, will be ab le to 
collate and assess lhe major points 
of an efficient system and be able 
to pre sent you with a comp lete and 
instantaneous view of current stock 

situatio ns. 
And ensure that stock con tsol 

probl ems really are a lhingofl he past. 
Pretty good valuea ljust£29 .95. 

You' ll find our supe rb range of 
Commodor e 64 software for profes­

sional and business use in all good 
compu ter stores including selected 
branches of Boots, W. H. Sm ilh , 

Menzies and Laskys. 
If you'd like more information about 

our software or require any technical help 
fill in the coupon or phone us on 0475 462721. 

Name 

Addres s 

G..xld;1YYI l\o.1d, Whitehouse lndustri.~I Estate, lpsww::h UlJ 5NP"fol: 047)462721 



Listing 3 

1 REM** LISTING 3 ** 
~ REM LINF.S 18-38 ARE A DEMO 
18 HIRES:PRJNTCH'"'C27>••• 
28 REPEAT:C3•tNTCRNDC1>*7>:B3•23-C3:X3• 

RNDC1)*198:Y3 • RNDC1>*168 
39 T3•• • PCN Pl II. ES• : GOSUB4888: UNT ILl<IEY•< 

)••:STOP 
3999 REM** HIRES COLOURED TEXT** 
488 8 L3 •LENCT3S>:I FX3+L3*6>228THENT3 .. L 

EFT•CT3.,L3-1):GOT04888 
4818 CURSETX3. Y3, 3:FIL•.e.1,c:~UCIJRMOV6.8 

,3:FILL8,J,83 : FORI3•1TOL3:CURMOV6,l!J . 3 
4828 CHARASCCMIDSCT3•,I3 , 1>> , 8,t:ltfEXT:C 

URMOV12,l!J,3 :FILL8,J ,J6:RFTURN 
... 23 33c hara cte r ce lls across can be ob taine d by 

using FILL. A smaller square than 6 + l can 
be drawn using DRAW and filling the centre 
with more lines. 

Aft er filling the whole screen with 
attributes , DRAW and cuRSETX ,Y .t , to get 
po ints and lines respectively , do not show 
up , but aRCLE doe s! 

To avoid thi s, use th e method below to 
ALL One charact er cell at a time and switch 
off the attrib utes for eac h. Also, confine 
your DRAwing and FlLLing to separa te 
pan s of the screen. 

\lllhucl 101 llllm;.!Olll d1,tr.1lll,nl'II ,11.1 

llllll" -

Move the cursor to the cha racter cell 10 the 
right oft he one you want th e block to be in, 
for examplecuRSET 90,I00,3. Plot the black 
attribut e first to stop spill-over (ALL 
6, 1, 16), move the cursor over one character 
cell (c uRMo v -6, o,3), then fill the block 
with the desired colou r (FILL 6,0 .20 for 
blue ) . 

It 's also possibl e to get four colours 
without having to slop spillov er or having 
to use two character cells each time by 
using the IN K and PAPER colours and their 
inverses (sec Table 2). 

Type IIIRES : CURSET 96 ,0, J; FILL 6, 1,63 

(ink colour): FILL 6, 1,64 (pape r colou r): 
FILL 6 , 1,191 (ink inverse}: FI LL 6 . 1.192 

(pape r inverse). Change P A rER to red and 
INK to white and you should get white, red, 
black and cyan block s . 

bits 1, 3 and 5 = 2+8+32 = 42. Try FILL 

200,40,-'2 and you sho uld get a str iped 
screen. To ensure that the serial att ribute is 
read as a pattern , switch on bit 6 by adding 
64t o th ep attern total. If bit 7isswit chcdon 
as well , by adding 128 to 42 (-1 70), you 
should get inverse stripes . Try FILL 200 , 40 . 

170. 

The listings 
You can use FILL to co lour a circle. 
Listing 1 is a subr outine to allow you to do 
this. Incorporat e it into your progra ms and 
call it up . having define d x CEITTRE, 
vcE NTRE as the cent re of the circle, 
CRADIUS and CCO LOUR. Use for egro und 
attri butes fro m Oto 7. 

Do not forget that since it fills a column 
of attributes just to the left of the circle, you 
should remember to leave a characte r cell 
space betwee n the circle and any ot her 
obj ects on th e screen. 

FILL can also be used to draw isosceles 
tri angles. The 6 pixel by I cha racter cell 
t riangle produced by sub routin e 2000 can 
be used as a building block for larger 
tr iangles. 

Set the curso r at the top left hand corner 
of the character cell to be filled. Use 
subrou tine 2000 to fill in the trian gles and 
F 1LL 6,1,6.l to draw 1he squa res. 

Listing 2 demonstrates how to use 
subrout ine 2000 to draw these small isos· 
celes t riangles and then uses subrou tin e 
JOOO to dra w larger isosceles triang les, 
(S2 = the height of the triangle in charac­
ter cells). 

Th e final listing allows you to display 

16-23 
24-31 

32-62 

63 
61 

65-127 

128-135 

136·143 

144-151 

152-159 

160-190 
191 

192 

193-255 

Foreground attributes. 
Only the Oasbing anri­
butes 12 to 14 work on the 
HJAES screen. Double 
height and alternate auri· 
butcs do not . 
Background attributes. 
These affect scree n syn­
chronisation. Do not use. 
Series of patterns repro­
duced at 96-127 by adding 
64. 
Solid block in INK colour. 
Solid block in PAPER col­
our. Can be used to clea r 
screen. 
Full series or patterns, as 
u plained in text. 
A block in the inverse of 
the PAPER colour and a 
foreground attribute 
affec ting the character to 
the right. 
A block in the inverse of 
the PAPER colour and an 

att ribute producing the 
same effects as the range 
8-15 in the character cell to 
the right . 
A block in the inverse of 
the backgro und co lour and 
a background an ribute 
affecting charact er cells to 
the right. 
These affect scree n syn­
chron isation. 
Jnverst panerns IO 32-62. 
Solid block in the inverse 
of the JNK co lour. 
Solid block in tht- inverse 
of the PAPER colo ur. 
Full series of inverse pat­
lcms . The bands you spe­
cify are the inverse of the . 
foreground colour. Tho se 
left blank are in the inverse 
of th e background colour. 

colou red text along with your pictures on 
thernREssc reen with minimal effor t . Ea ch 
line of text must be carefu lly positioned 
using the X and Y co-o rdinat es (xJ, vJ) and 
given a foreground and background colour 
(FJ,83). 

However, if the tex t is too long. it will be 
shortened but still d isplayed . You will have 
to reposition it if thi s occurs. -

In order to under stand how the FILL 

command works, we need to look at serial 
attri butes . A serial attribute is a byte of 
memory senl to a character ce ll on the 
scree n to control either a pattern or a 
colo ur or flashing attribute. Jus t like all 
byt es of memory , it is made up o f 8 bit s . AttribUle code 

Each bit has a un iq ue binar y value to 
control whether it is off or on . Red 
back gro und attr ibute , for example, uses 
bits O and 4, so you add the binar y values 1 
and 16toget hert o make 17. Both bits5and 
6 are off , so the byte will aut omat ically be 
conside red as an attribut e . However , if 
either bit 5orbit 6ison then the byte will be 
consider ed as a pattern. For example , a 
striped pattern will be produced by setting 

,. 

Binary 
number 

Bit no. 

128 

Inverse 
onlo(f 

64 32 16 8 

Attribute 
on/off 

Pattern 
bits 

0 
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IMMEDIATE EXPORT QUOTES AVAILABLE . MAINTENANCE OR INSURANCE AVAIL ABLE ON All EQUIPMENT . 

All PRICES A.RE EXCLUSIVE OF V.A.T. 

l•lffii.:'1:1 • ,JG ·U;iiHJ EPSON AX80FfT 24000 
EPSON f X8() 32500 

BROTHER HA1 44900 EPSON MS IOOflT Ill 37000 APRICOT 256K 1X315K.0/D+MON 140000 
BAOTHEA HA15 3'5 00 EPSON FXlOOFfT 42500 APAICO T 256K 2JC315K DtD+MO N 155000 
TRAC TOA 6500 HEAMES612C(ll'IC Tractor ) 1650 00 COMMOOORE VIC 20 78 25 
SHEETFEEOER •9000 MANNESMANN TALLY MT 80 20000 COMMODORE VIC 20 STARTER PACK 108 69 
KEYBOARD 140 00 MANNESMANN TALLY MT 160 39900 COMMOOORE 64 152 l7 
BROTHER HR25 555 00 MANNESMANN TALLY MT 180 59900 EPSON Q X10 1649 00 
DAISY STEP 2000 t20c ps) 246 00 OKI MICROL INE 80A ,99 00 KAY PRO il 119900 
DIABlO 620 (RO) 675 00 Ol<I WICROllNE 82A 25900 KAY PRO IOMB 2099 00 
DIABlO 630 {APIJ 1320 00 OKt MICROLINE 92 39900 OAIC ATMOS 48K 145 00 
DIABLO 630 TRACTOR 14900 OKI MICROLINE 2410 154900 SAN'r'O MBC 550 699 00 
JUK161()0 33500 RADIX 10(NLO) 44900 
TRACTOR 89 00 RADIX 15CNLO ) 5'900 
SHEETFEEDER ,9900 SEIKOSHAGP100A 17900 

SAN'VO MBC 555 899 00 
SINCLAIR ZX81 33 00 
SINCLAIR ZX81 16K 53 00 

OUME 11140iAOI 1190 00 SEIKOSHAGP100VC 17500 SINCLAIR SPECTRUM 16K 80 00 
OUME 11155(ROI 1375 00 SEIKOSHA GP250 X 215 00 SINCLAIR SPECTRUM 48K 100 00 
OUME 9145 tRO) 159000 SEIKOSHAGP700A (Colou1) 36900 SIRIUS 1' 128K I 2MB 165000 
OUME 9/ 55 j AO J 194000 SHINWA CP&O FIT 18500 SIRIUS 1'256K2 4MB 215000 
RICOH RP 1300 (Por S) 89900 SHINW~ 40 (Coloo1 J 11900 
AICOH FLOWfttTER 1300 99900 ST AR GEMINI 1 OX 20900 

S•RIUS r 256K 1 2+ 1 O 6MB 2950 00 
TELEVIDEO 1605 224500 

RICOH RP 1600( P or S) 1239 00 STARG EMINl15X 30900 TELEYIOEO 1$802 287500 
RICOH FLOW'RffER 1600 ,299 00 STAR DELTA 10 31900 
AU OTHER PRINTERS AVAILABLE : STAR DELTA 15 42500 

TELE VIDEO TS800A 1075 00 
MANY OTHERS AVAILABLE. 

FWITSU , NEC, OLYMPIA , TE C, UCHIDA, TEC 1550 .. 46900 
SILVER REED, SMITH CORONA , OUVETTI. MANY OTHERS AVAILABL E: 

l •Ml'!:Si H:l~·l!:ii• E:1 ORE-NEWBURY . tD .S . M!CROPR ISM , MONITORS. UPGRADE BOARDS. CABLES. 
SOF TWARE. PAPER FEEDERS. DISKS. 
PAPER-DELIVERY ANAOEX OP 9000 

ANAOEX OP 9620 
ANADEX 9725 (CCIQ#) 
COMMOJ;?ORE MTS 801 
EPSON RX80T 

79900 
9'900 

,09900 
17500 
21500 

RITEMAN . TEX AS , TOSHIBA . 

St>a House. 27- 29 Worple Road Mews, 
W imbloedoo. London SW 19 4JS 

ROM extension 
board for the 
BBC Micro 

Personal Computer News January '84 
• ... the Romex 13 is the best I have seen~ 

C-
GCC (Cambrid1e) Limited 
66 Hi&h Street Sawston, Cambrid1e CB2 4BG 
Telephon e: Cambrid1e (0223) 835330 /834641 
Telex: 81594 SAWCOM 

PCN MAY 5 1984 

Tel : 01 ·947·8562 
Tele x: W O WICO 8 9 558 88 

This GCC designed add·on enables the user to 
increase sideways ROM capacity from the basic 
4 sockets up to the full 16, which is capable of 
support by the current operating system. 

• Mounts inside the lid of the 
BBC computer 

• Normalty, no soldering required 

• Does not suffer from over­
heating problems 

ROMSIEPROMS - accommodates 2764, 27128 
and 2732 EPROMS. 

Price including VAT £45.94 (+ £1.75 p&p). 

STOCK SUBJECT TO PRIOR SALE 
TrD &localllUtl\ol'lly~MlcorM. 
P!lcUCOfftdll!tmeO,flO'fllll<IOl't!14 
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PHILIPS 
Every small business 
can be a st ep ahead with 
The Philips Portable Computer P2000 C 
The P 2000 C goes horn desk to desk 
providing compu1er efllciency 10 many 
people 1n a small company The 
P2000 C ponable 1s easy to move and 
can be set up 1n a flash. And 111s easy 
to use even 11 you have never used a 
computer befOl'e 
A secretary can type with the P2000 C 
Just as w ith a typewriter only 1r s taster. 
easier and benei-You can organ.ze 
your records with 11. do forecasts. 
p10Je(:t10ns and estimates. analyze 

your costs and prices The accountant 
can do hs bookkeeping and billing 
and keep track of outstanclirlgs In fact 
any busrness task can be done more 
easily and qo1ckJy 

"-·-·"""~ t 9sc•een i ,,l!IO CliSCllllv 3,0(8\flOeO 

""' 2 MKBP.AMus«memor,, 2!>6KBRAM 

"''"""""" J Two5V."l,owyO,"'fl""thUl)IQ640K8 
per()~ +.. 

'CP/M'¥1n~SySlerr' ' O,OVl<JQatc::H.i;IOa 
~ge,aroeOl a•.&&\bleS()ltwa•e 

5 :;:sacM':·o'==~~~ 
sca,vemcn:or IEEE ,es 

· CP-M,ia~-·11°""'111~ - ~"" 
.. fnc.S-.-11••- "'~ ~\0oc,.,...,... 

P2000C-
th e afford able portabl e. 
With fre e softw ar e. 
Plus ~,l Accoun ts 
Package s on Free Trial . 
Con1ac1 our d1s111tMJtors tor a 1is1 of 
deaiers 1n your area 

D•• .. , enqu ir .. s wetcom•. 

PCN MAYS 1984 





ATARI ANTICS 

MICROPAEDIA 506 

The main strength of the Atari personal 
computers obviously lies in their graphic 
power and coupled with the easy to use and 

powerful sound capabilities, the Ataris have 
always been thought of more as games 
machines than machines for the programmer . 

Toe Atari graphics system is based around the 
ANTIC ch ip - a separate processor almost as 
power1ul as the 6502 which operates the who le 
system. 

ANTIC is responsible for most of the entire 
control of Atari 's graph.Cs and works around a 
built-in program, the Display Ust, of instructions 
which ANTIC follows to build up the screen 
display. 

The u ser can make up his or her own display 
lists to determine how a screen is displayed but 
the Atari operating system already has 14 of 
them supplied in the ROM. Thirteen of these are 
readity avai lable to the XL owner through the use 
of the GRAPHICS command. Atari 400 and 800 
owners are given nine. The remaining display 
lists can be obtained with a litt le POKEing around . 

Extra registers in the other graphics chip, 

GTIA, use one of these display lists to obtain 
three additional modes. This means that the XL 
owner has 16 modes predefined and the 4001800 
owner has 12 . 

The different modes vary the size of the 
characters that can be disp layed from 40 x 24 to 
20 x 12, the resolution of PLoning modes from 
320 x 192to40 x 24 and the number of colours 
available in each mode . The Atari character 
modes are based around a fu ll upper and lower 
case character set. This set includes 27 graphk:s 
characters and in the standard text mode inverse 
incarnations of these characters can also be 
obtained. 

The command POKE 756,204 on one of the XL 
compute rs will place the computer into the 
international character set mode. In this mode 
the graphics characters are replaced by charac ­
ters such asa £ sign and fore ign letters. The GTIA 
chip takes the information collated by the ANTIC 
processor and sends it to the sc reen, creating the 
256 colours avalable in the Atari. 

This range of colour makes Atari graph ics so 
good ; with no other computer yet available 



including this many colo urs. Normally throug h 
the Saisic COL.OR (note American spelling) corn· 
mand, 16colourscan be displayed atone time on 
a single screen. In most modes the colours used 
can be chosen from 128 of the 256 colours 
available and the y can be changed after the 
information has been placed on the screen. 

Three modes created by GTIA from the disp lay 
list can select from all 256 of the Atari 's co lours . 
Machine code programmerscouid even place all 
256coloursontothe screen at one time . The four 
modes in the XL that are not readi ly avail able 
using the GRAPHICS command on the 400/800 
range include two high resolution colour modes 
and two more text modes. GRA PHICS 15 will select 
a high resolution ( 160 x 192) mode with the 
ability to display four colours at once. 

GRAPHICS 12 is a 40 x 24 text mode in which 
each character is the same size as those 
displayed in the standa rd display mode , mode O. 
However, whereas mode O characters are 
placed on a grid of 8 x 8, characters in this mode 
are on a grid of 4 across by 8 down . This drop in 
horizonta l resolution allows the Atari to display 
fou r colours within a single characte r, idea l for 
map making and screen designing. This mode 
has the equivalent reso lution and colourcapabil i· 
ties of mode 15 but because a small gri d of the 
screen is defined by a single character , this mode 
requi res an eighth of the memory to store a 
screen. 

Mode 13 is similar to mode 12in the way that 
characters are made up but there are only 40 
charac te rs by 12 lines . The drop in vertica l 
resolut ion here means that even less mammy is 
required to store a screen , about half that of 
mode 12, rough ly half of 1 K. 

Some of the more popular games use these 
modes to create multip le screens - as many as 
ten of them. 

The first demonstration program included here 
incorporates a cou ple of lines of mode 15 in a 
custom screen made out of our own disp lay list. 

The ability lo control the type of display 
produced with the display list, as well as other 
display list features such as machine language 
display list interrup ts, makes the Atari a good 
graphics machine. Howeve r, the Atar i has other 
features designed to enhance the graphics . 

Screen colours can be changed after informa­
tion has been displayed and the character set 
can be re-def ined to your own speci fications. In 
fact, you can have as many character sets as 
memory restriction s will allow . Atari Space 
Invaders has four cha racte r sets that cycle 
through as the characte rs are sc rolled across the 
screen . 

The Atari also has a powe rfu l sprite system 
ca lled Player/Miss ile Graphics . Although only 
four playe rs (fu ll size sprites) and four missiles 
(quarter size sprit es) are allowed , PIM graphi cs 
can be used to great effect w ith features such as 
colli sion detection , multip le colours whe re play ­
ers overlap , different priority settings even after 
the players have been set up and independently 
selec table player and m issile sizes . 

The second program here goes through the 
steps necessary to set up two players . They are 
then both moved horizontally acros s the screen 
at different speeds. 

PUU.OUT&KESP 

Basic Antic 
mode Dllst Column s 

number number 
0 2 40 
1 6 20 
2 7 20 
3 8 40 
4 9 80 
5 10 80 
6 11 160 
7 13 160 
8 15 320 
9 15 80 

10 15 80 
11 15 80 
12 4 40 
13 5 40 
14 12 160 
15 14 160 

2 RD! ALTERED OISPU Y LIST BY R,KAWES 
S DIM AS(120 ) 
10 RDI MIXING GRAPHICS MOOIS 
20 RDI SELECT MODI YITH NOST M~Y 

Rows 

24 
24 
12 
24 
48 
48 
96 
96 

192 
192 
192 
192 

24 
12 

196 
192 

30 QRAPHICS lS :RiM (400/800 OWNERS SELECT B) 

Colours 

2 
5 
5 
4 
2 
4 
2 
4 
2 

16 
9 

16 
4 
4 
2 
4 

40 REM rne> STAJIT OF D/L I ST All:l Si'!' uP VARIABLES 

Text 
or 

graphics 
T 
T 
T 
G 
G 
G 
G 
G 
G 
G 
G 
G 
T 
T 
G 
G 

SO DL•Pl iK (S60) +25e • PIU:(56l) : JMMS : Hl • PEEIC.( 561) :Lo-f'IIK('S60) 
60 RiX FIRST 40 LINts ARI NODE 7( ANTIC MODI 13) 
70 POK1 DL+3 , 6h l4:RDI ,asr LINES INCLUDES INSTRUCTION 
7S RiM TO READ MEMORY 
90 FOR t-o TO 38:POKI DL~+T,14 :NIX'T T: RIM NEXT 39 LINIS 
90 RiM NEXT 2 LINES AJII MODI 2( ANTJC ld>I 7) 
100 P'Ofl T-o TO 1 : ~ DL+4S+'? , 7 :NiXf T 
110 RD! NiXT 4 LI NIS Alli: MODI O(Al'l'IC MODI 2) 
120 FOR T-0 TO 3:POKI DL•47 +T , 2 :NEXT T 
130 RD! NIXT 2 LINIS AU MOOI l(AMTIC MODI 6) 
140 FOR T-0 TO l : POKI DL+Sl +T,8 :NDT T 
150 RtM. NiX '? 24 LI NiS Ml NOOE lS(ANTIC IJIOOE lA) 
160 11'011 T-o TO 23 :PO.:.i DL~3+T , 14:NiXT T 
170 REM NiXT LINE IS MOOI O(ANTI C )l()O i 2) 
180 POl.i DL+77 , 2 
liO POU DL•78 , JNP : R!Jl LAST THREE Nl.lllBI RS TILL 
200 POKE DL•79 , LO:R DI ANTIC WHIU '?O START 
210 POU DL+SO, HI : REM RUDil«l D/LIST AGAIN 
22() REM DISPL AY DATA 
2Xl COLOR l tPOR T-o '?O 159 STiP S 
240 PLOT 0 , 0 i DRAWfO T, 39 : NiXT '? 
250 COL.OR 2 : POR T- 159 TO O STEP -S 
280 PLO'? 1S9 , 3'il: ORAVT0 T, O:NiX'? T 

Byte s 
per 

screen 
960 
480 
240 
240 
480 
960 

1920 
3340 
7680 
7680 
7680 
7680 

960 
480 

3840 
7860 

270 SC• Ptll(88 )+256 • P.Ell(89) : Rl!K START or SCl!IBN MiJ«)RY 
280 RDII iASii:ST TO POU I NTtR.NAL VALUES OF CHARAC'?IRS OIRlCT LY INTO Jt,U\ 

290 AS•" THESE LINES ARE PRI NTIC I N MODI 2" 
300 ,OR T-1 TO LiN(A$) : POKE SC+l S99 +T ,ASC(AS{T , T))-32 :NIXT '? 
310 A$• " THI MIDOLI OF ffll SCllii'.N H£fll: CONTAINS FOOR LI NlS OF BASIC MODI O 

(OR ANl'IC MODI 2)" 
32 0 roR r- 1 '?O LIN( AS) : POKJ: SC+1S99..alQ+T , ASC(AS(1 , T))-32 : NEXT T 
3-30 AS-" THESE 1VO LI NES ARI IN MODI l" 
340 fO R T'-1 '?O LEN(AS) : POU SC+1S99+40•180+T , ASC( AS{T,T))+96 : NIXT T : RDl ADD i6' 
OR l NVUISI 
350 IFO!t y~ TO 2 :J'Ofl ~ TO 255 :POK.I SC•1S99•40•l&0+40 +T+Y•25e, T: NiX'I' T :NIXT Y 
360 .U,.." ANII THIS IS THI LAST LINE - NOOE O R 

370 FOR T• l TO LIN{AS):POU SC+lS W +40+1 &0 .... 0+960•T , ASCCAS (T , T)) +9&tNiXT T 

10 REM PLAYER/MISSILE DEMO BY R HAWES 

~8 i~~rHm,n8~fTf6g.g;rtjgi~8
~~0 

40 FOR T-0 TO 39 : ? CHR$(160 ): : NEXT T 
SO TOP•PEEK(l06)-8 
60 .BAS-TOP• 256 : POKE 54279 , TOP 
70 POKE 559 , 46 : POKE 53277 , 3 :POKE 53248 , HA:POKE 53249 ,HB 
80 POKE 704 , 60 : POKE 705 , 84 
90 FOR T• BAS+Sl2 TO BAS+768 :POKE T ,O: NEXT T 
100 FOR T•BAS+512 +52 TO BAS+512-t55 :READ A :POKE T ,A :NEXT T 
110 FOR T-BAS+640 +51 TO BAS+640+SS: READ B :POKE T ,B :NEXT T 
120 CATA 56 ,116 , 255 ,1 02 
130 CATA 252 , 240 , 255 , 255 , 102 
140 HA•HA+2 :HB• HB+l : POKE 53248 ,HA: POKE 53249 , HS 
150 IF HA>230 THEN HA-30 
160 IF HB >230 THEN HB• 30 
170 GOTO 140 
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64SPRIFES 
Graphics for the Commodore 64 fall 

into four main areas: keyboard 
graphics, user defined graphics, 

sprites and high-resolution graphics. 
Keyboard graphics can be very simple , 

but effective. They can be used in different 
ways, with the keyboard in upper case, 
with CHR$ codes, or POKE'd onto the 
screen. The codes for the graphics 
characters can be found In the appendix of 
the user manual and in more advanced 
books on the 64. CHAS codes range from 
96 to 127 and 161 to 191 inclus ive . The 
following line of Basic will put them on the 
screen: 
FOR CO = 96 TO 127 :PRINT CO;: NEx:T:FOA CO 
= 161 TO 191 :PR INT co; :NEXT< RETURN> 

Th is will display the PI symbol, and 62 
graphics characters. 

User defined graphics are a little more 
difficult than keyboard graphics. The 
principle of UDGs is to copy characters 
from ROM into an area of RAM . Having 
achieved this any number of the charac ­
ters can be redefined and displayed on the 
screen. This method is wtdely used in 
games although it can be somewhat slow 
in Basic. 

Ther e are othe r prob lems when using 
UDGs. The logiconthe64 istofirs tt urn off 
the interrupts. In Bas ic it is : POKE 56333,121 

and the assemb ly language ins truction is 
SEI (set interrupts). 

Sw itch in the cha racte r gene rator by 
alter ing loca tion 1 decima l. A POK E 1,51 
switches in the character generator , which 
starts at 53248 decima l $0000 hexade­
cimal. 

The next step is to copy all or part of the 
characte r set into RAM . Before doing this 
you must decide where it will be safe and 
access ible. A common ly-used sta rting 
place is k>calion 12288 decimal, $3000 
hexadecima l. The starting location can be 
highe r in memory so you must rememb e r 
that the Vic ch ip can only access 16K at 
any one time. We w ill use loca tion 12288 
as the start address for our copy. 

The next thing to do to set up UDGs is to 
switch out the character generator and 
turn on the interru pts. This is done with 
POKE 56333 ,129 or cu( assem bly language ) 
and to switch out the character generator, 
POKE 1,55. The fina l step is to redefine the 
characters in RAM and tell the VtC chip to 
look at the new character set. With our 
copy of the char acte r set starting at 12288 , 
we must alter location 53272 (Vic memory 
control register ). POKE 53272,29 will loo k at 
th e character set starting at location 
12288 . This is how the Basic code would 
look so far. 

18 POKES3281,7 1POKES32N 1 1uM N SET CBlt£[N AND IOfft 
... COL.OURS 

10 POKE 56 ,43:POK E 52,48:CL R :REM LIMIT 

M EMORY TO PROTECT COP Y OF CH AAAC-

TER SET 

20 POKE 56333 , 127 :REM TURN OF F INTER-

RUPTS 
30 POKE 1,51 :REM SWITC H IN CHA RACTER 

GEN ERATOR 
40 FORC H=O TO 102'4:R EM COPY FIRST 1K OF 

CHARA CTER SET 
50 POKE 12288 + C H, PEEK(S32"'8+ CH) :COPY 

C HARACTER FROM ROM INTO RAM 

60 NEXT CH :AE M END COPY LOOP 
70 POKE 1,55: AEM SWITCH OUT CHARACT ER 

GENERATOR 
80 POKE 56333 , 129 :REM TUAN O N INTER· 

RUPTS 

90 FOR CH • 0 TO 10 :REM RE DEF INE 10 
CHARACTERS 

100 FOR BIT = o TO 1:AE M EACH BIT OF 

CHARACTER 

110 READ A'.REM READ BIT 

120 POK E 12288 + BIT,A 
130 NEXTB IT 

1-40 NEXT CH:A EM REDEF INE NEXT CHAR· 

ACT ER 
150 REM ••• CHA RACTER DATA GOES HERE 

ONW ARDS 

The above program illustrates only the 
points discussed so far. ltwiU not work as it 
lacks the data , but another short Basic 
program given in Listing 1 will set up UDGs 

211 ftOKE5'>,411f'OKl:~2,48tCLR1MN LlNIT ~V 
38 PtltJ NT"CCUU CLKl ~ABE WAIT 91:TTING UP DtAftA 
CTIM " 
48 808UIU .. 1~3 272 ,2 11hM" 81T UP NEN CI-NIIRACTE 
fft8 AND _.CUNT TO NEW CHAlll:ACTEII BE.T 
511 Ptlt:INT"[CLRl" 
68 POKE S3281,2tPOKE S32N,7 t R£" KT ICM£ N AND 8 
OlltNft COL~ 
78 C0-54272tM" ·co· I i Dt,FIM:NC:a KTWEN 9CREEN 

AND COLOUR ft,Al1 
119 FDftf10-1183T01•23BTEP481f'tE" LCXP FOR PLACJN8 CH 
M • i. ON 8CM£H AND l10VlNG 

Une 10 ae!S the 8Cl9«l and - colou rs and Nne 20 
limllsthe memo,y, 8088nolto~the-character 
aet. Line 40 is a branch to set upthe ,-w characler eet and 

point 10 ij_ Al line 70 co la HI IO the -- -
...,._, and colour memo,y. The IOop 8l8r1ing at Nne 80 
moveothe.-characlets(atank)downthe9Ct9111'1 . Une90 
places the tank on the...,._, and line 100 colours H. The 
tank is eraaed by line 110and line 120 la •- Y IOop, 

.. ..at<EH0,8t"CIKl:t«>•1, hf'O(ll'I04'2,21~1'1Q4'41 , 3 
lN POKEPO+CO, 11 POKENO+CO+ l, 11 POKENO+C0+2, 1 t POKEl1 
0.. C0..41 , 1 
1 18 ~N0-4tl , 321POKEND-3• , 321POK£P'I0-38,32tRE" EA 
AR t..AST POB ITI CINI 
129 ,.ORDl•lTOlS81NEIT 1M" DEL.AV t..DCP 
139 NEITl'I0 1M " END OF' LOCP TO NOYE cHAA·s. 
148 F'IJll':DE•1T028llhNEXT 1ffl.lCthRE" DELA Y LOOP ~ 0 
O AGA I N 
1 ... POKE S6333,127 1REM SWITCM OUT J NTEAUF'TS 
1811 POKE. l,Sl1Fi1£1'1 8WtTCH JN CHAR, GENERATOR 
18 211 FORA-IIT018241M:" COPY FI RST U( OF' OWIIACTEfl 
IIET 
1838 POKE 12288d 1,PE[KC53248+A) 
1948 NEXTA • 
leM f'Q(El,55 t RI" 8'UTCH OUT CHARACTER GENERA TOR 
lllfA POKIES6333 , 12'J1M" TUftN tNTERUPT I ON 
197a FOftCH- eT03ll RE" LOOP TO MAD NEW CHARACTERS 
I NTO RAN 
18"9 Jlti:ADN 
llN POKE122811 +CH,N1REJ1 ENTER NEW CHARACTER 
1128 NEXTCH 
1138 MTURN 
1 1411 M" CHMACTER DATA 
1 158 DATAJ2 , 12,15 , 15 , 15 , t2 ,12, 
1168 DATA24, 121t , 2SS ,2S~ , 2Ss, 1u, .. . .. 
1 179 DATA48,48 , 248 , 24tl,241t , 48,4B, 
11H DATAl~,24,24 1 24 , 24,24 1 24,24 
READY . 
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TheNEXT atatamenlon line 130cfooes thelOopforrnovfng 
the tanl< and line 140 contains a ~ IOop before the 
program is ...iarted. Line 1000-olf the lnterr\lpta. 
The characler genenoto< Is swilched In by line 1010 and 
1020 N11s the IOop to rlNld the flnll 1 K al the chanlcler Mt 
inloRAM . Line 1030pokesthe,-wcharaclersetinto RAM, 
stalling at location 12288 , and line 1040cfooes the IOop. 

Thecharactergeneratoris swilchedout andtheintenuplS 
turned on by lines 1050 to 1060. The IOop s1ar11ng at line 
1070 - the .-characters into RAM. The charac1819 
- are@, A, Band C. The characler data is in linee 

, 1150to 1 180. 



and display them on the screen . 
Sprites are probably the most powerful 

graphics facility on the 64. Sprites may be 
eas ily defined and set to any of the 16 

colours as we ll as used in any of the 
available graphics modes . 

Collision detection can also be set for 
sprite to spri te and sprite to background. 
Up to eight sprites can be easily displayed 

on the screen at once. 
The first step in using sprites Is to define 

the shape . Each 24 by 21 dots spri le is 63 
bytes In size. An extra byte is needed as a 
place holder - making each spri te 64 
bytes In lotal . Every sprite •s pointer 
controls the memory location of the sprit e. 
The pointe<s are nonnaltyfound at location 
2040 to 2047 , decimal $07F8 to 07FF 
hexadecimal. If the screen is moved the 
sprite pointers are also moved. 

Having defined your sprite It must be 
turned on using location 53269 decimal 
$0015 hexadecimal. This is the sprite 
enable register and the number placed in 
this register decides which sprites are on 

Piii.i. our &KEEP 
: . . . . ·t ,. - . ·i 

. ~: ~ .. · - . ' 
or off. Set the sprite colours locations 
53287 to 53294 decima l, $0027 to 002E 
hexadecima l. Sprites may be expanded by 
using locations 53271 decima l (vert ical) 
and 53277 (horizonta l). 

Of course sprites must be positioned on 

the screen - using locations 53248 to 
53264 decimal (X and Y pos it ions). 

The Basic program in Listing 2 defines 
seven sprites and places them on the 
screen. On Wne 20 the variable Y is set to 

53248 , used as the base for all the sprite 
control regist&rs. Une 30 sets screen and 
border colours and line 50 turns on the 
sprites. Multicolour is selected in line 60 
and 70to 80 set the colour of the sp rites as 
well as background priority . 

The pointers for four sprites are set by 
lines 11Oand120. The loop starting at tine 
130 reads and pokes in the data for the first 
two sprites (helicopters ). The loops start· 
Ing at lines 170 and 270 read and poke the 
datafortwomoresprites (devils) . The data 
for the devils ere at lines600to 1020andas 
you can see they are simply drawn in 

between quotes. 
Lines 360 take care of converting the 

data for the devils and entering it. The loop 
starting at line 370 moves two helicopters 
across the screen in opposing directtons; 

they also move behind the teX1. At line 410 , 
P is set to 192 to swi1ch between sprites 
and create the illusion of movement. Lines 
420 to 460 move the devils using P to flick 
between the two sprites . 

Seven sprites are placed on the screen 
by lines 47 0 to 500 and the rout ine at lines 
51 Oto 550 either shows the display again 
or exits lhe program. The data tor all the 
sprites Is In lines 570 to 1020 . 

The standard high resolution mode 
gives 320 horizontal by 200 vertica l dot 
resolutio n with a choice of two cotours. To 
tum on the mode two pokes are needed : 
POKE 53205,59 and POKE 53272,20. The high 
resolution screen then needs to be 
cieared . Unlike the normal screen, a 

cLRl'HoME will not suffice . Instead, the 
section of memory that the screen occu· 
.Pies needs to be clea red . 

18 PRtNT "C BLl<lCC LRll 3 CD] PLEASE WAIT A MIN =5N POKEY•l2 ,'971F' OKEY+l::S, l :SQI: POl<EV• 14 , 15 1111 POKEV•I, 

5 , 13'11 UTt •• ,, , , ,, , , " 
2e v-~32481MPI SET ·v · 
38 fl'OKEV+32,1?51POKEV•33,141R£1't SET SCCEH AND BORD 

ER COLOl.l't9 
4e PRINT " CBLK] " 1REl't BLACK 
511 POKEV•21 , 2'!hllt£'1 ENAlk.E SPftlTl!:S 
.. ,..OKEV+28,31REJ1 SELECT t'IULTJCOLQUJii: 

7e POl(£V•3'9,61POKEV•27,~,.REI" scu:cT 8ACKGftOUNO 
"'IOR:ITV 
N POKEV+4e,21POKEV+41, 71POl<CY•42 , 21P0<.£\,1•43, 71PO 

l<EV•45 ,21POK EV•4• ,e1R£N CO...Ol.lt SPRITE8 
ft POKlV • 37, 11 RO, t'IUL TJCOL OUR 
1 N PO<EV•38 t 1 
tie l"OkE 2tMe, 1J:1PCN(E2842 ,13 1REl"I POINT TO SPRITE D 

ATA 
128 POCE2e41, 131P"DK£294l, l3 
138 ,a,u .. TD621Mrl lNT£ 1t ~ 8YTE-S FOR BPfltITE 
14e READ U111tU• READ DATA FOR BPfUTC 
15e POKE832•1,881REP, 
16e fCXTl 
171 ,DR1-eT02l1Mrl READ DATA F~ SPl'tllts ·--, .. ,DftK .. 1021 r-e 
2N FOftJ .. 10718-e 
218 1,NJDt:tA• , J•K • l•l, I l • M 1 MTHENll•I 
228 T•T+ .. 2 "'( 7- J ) 
238 NEXTJ 
248 JfOKE122N+t • 3•K, T 
~ .. XTK 
2 .. Nl:ITJ 
279 FORJ-eT029 --· 2 .. ,ORK-eT021 T• I 
3N FOR.J-eT0718 .. 
318 JFPIJl)t:(A-",.J•K•l+1, 1 1•" 1 " THENB-I 

328 T•T+8 • 2 "'C7- J J 
338 NUTJ 
348 POKE123:52•1 • 3•K 1 T 
3M NEXTK 
3 .. NElCTt 
378 FORX-eT02S,1REl1 l10V£ SPRITES 
3N POKIV .. ,l,POKEV+l ,lC 
3 .. l"Dk£V+2,2SS-lC1 POKCV• 3,2''5-lC 
4N NIXT .. ,. ,..,.2 
428 ,DRic .. T0255 
431 ,o((V +4,k1 1"CKEY•:S,X 
..... POKE:2842,P 
.. ,. .....,.o, .,,..)l.3nc,p •• ., 
468Nl:XT 
478 POKE284:S, 1•21 l"OkE2846, 131POKE2847, 193 

4N f"Ol<IV 1 5111P()t(EY•l, IN1POKEV•2,N1POK IEY•l, lN1P 
Q<IV+4 , 1281PQ<EY•,, lN 
4H POKEV+6, 15111POKEV•7, lNtPOKEY•le,:581 POKEV+ 11, 

138 

511 PRJNY-CCL"H wt-1Tll3 CDl ' F ' TO FIN ISH OR ' A' 

TO SEE AOAlN" 
529 GETM1 JFA • <> "F•ANDA • <>" A"THfJ 1,1:S29 
S38 IFM•-A " THENPOkEV•4 ,e1 fl'OKEV•5 , e, CIOTO:S71 

~· POKE Y+21 181 POKEY• 32 , 141 POKEV• :Jl,61 POKEY,01f'OK 

l:Y+ I 111 POl<EY+2 ,e1 F'OKEV+:S 19 1 POKEV+4, 11 POKEV•:I, I 

5511PRINT "CCLRl"1 CHfi:t CIS41 1END 
54,8 END1 REl't DATA FOR SPRITES 
s1e DATM,e ,e,8,e ,e . 1,e,e,e,111,111 , e,e,e,0,e ,1, 111,e ,111 

$N DATA3,~ 1 2SS,l,2,l, l'f2,17 9 ,129,l'f 4, 1!$1,8e, 23 

4, 1511,1111, 1••, 11e, u.a, 1,2.11e, 1•e 
5H DATAlll,32, 12a ,111, 111, 16e,e,e , e,111,e,e,111,0,111,111,e, 

······· Mia DATA" 11 11 
•11 DATA" 1111 11 1 1111 11 
•ze DATA" 1111 11111 1111 1111 " 
• 38 DATA " ll11111llllll 111111 " 
6 41 DATA" 111 l 111 11111111" 
6511 OATAM 1111111 11 " 
668 DATAM 111 11111 11 

'78 DATA" l llll Ill ll ll 
... DATA" lllltl 111 1 11 

6'ftl DATA" 11 11111llll II 
7H DATA" 11111 1111111 
11111 OATA M 1l ll 1 111 
721 DATA" 1111 111 
731 DATA" 111 111 1 
7 41 DATA" 11 111 11 
7 9 DATA" ll ll I 
7 .. DATA" 1 1 11 
77 1 DATA~ 11 11 
7 ff DATA" l l 11 
?ff DATA" 1111 1 111 
Ne DATA" 1111 1 11111 

Ill R£II 
82 1 DATA" 11 11 
11311 DATA" 1111 111 1111 t I 
841 DATA" 1111 11111 1111 1111 

1511 DATA" I 111111111111 11 111 1 
... DATAM 11 Ill l 111 1111llll " 

871 DATA" llll 11111 11 11 " 
8N DATA" 1111 11111 l l 

l'ff DATA" 111 lt1 11 11 
9 N DATA" 11 111 • 111 
1'1e DATA" 111111111 11 
'92 1 DATA" 111111111111 
'f3e DATA.. 11111 111 
941 DATA" 1111111 
~ DATA" 1111111 
••• DATA" 1111111 
9 7 8 DATA" 11111 

••• DATA.. 1 1 11 
'f 9 e DATA" 1 1 11 
lNe DATA" 11 11 
1818 DATA" 1 1 11 lfll 
1e2t1 DATA" 11111 ii ll 1 
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ATMOS ART 
T:eAtmoshastwobas icscreenmodes: Text, 

whichyouseewhenyoutumonthemach ine 
and Hires. which has a greater resolution, so 

you can produce more detailed pictures. 
The Text screen has 40 columns by 27 lines 

(0-26). You can get letters and words using PRINT, 
PLOT or POKE. The Atmos PRINT command has an 

extension which allows you to place things at a 
given location on the screen (PRINT@). You have 
to specify columns and rows, so, for instance, 
PAINT@) 10,3;"A" would pu1 'A ' at column 10 of 
row 3. 

The Text screen can be used for simple 
pictures or games , but you're limited to ~ 080 
'cells' or blocks. The Hires screen allows you to 
'set' any of the 48,000 points (240 columns by 
200 rows). Each point is called a pixel, short for 
Picture Element. 

The Atmos has eight colours, and you set 

Table of ASCII character attribute codes for Escape , 
Plot and Pr int . 

ESCAPE EFFECT / PLOT PRINT 
+ ATTRIBUTE CHR$(n) CHR$(n) 

'f BLACK INK 0 128 
RED INK 1 129 

B GREEN INK 2 130 
c YELLOW INK 3 131 
D BLUE INK 4 132 
E MAGENTA INK 5 133 
F CYAN INK (LIGHT BLUE) 6 134 
G WHITE (BUFF) INK 7 135 
H SINGLE HEIGHT STEADY 8 136 

STANDARD CHARACTERS 
I ALTERNATE CHARACTER SET 9 137 
J DOUBLE HEIGHT 10 138 

CHARACTERS 
K ALTERNATE CHARACTER SET 11 139 

+ DOUBLE HEIGHT 
L FLASHING CHARACTERS 12 140 
M ALTERNATE CHARACTER SET 13 141 

+ FLASHING 
N DOUBLE HEIGHT + FLASHING 14 142 
0 DOUBLE HEIGHT + 15 143 

ALTERNATE CHARACTERS 
+ FLASHING 

p BLACK PAPER 16 144 
Q RED PAPER 17 145 
R GREEN PAPER 18 146 
s YELLOW PAPER 19 147 
T BLUE PAPER 20 148 
u MAGENTA PAPER 21 149 
v CYA N PAPER 22 150 
w WHITE PAPER 23 151 
x TEXT60Hz 24 152 
y TEXT60Hz 25 153 
z TEXT50H z 26 154 

I TEXT5 0Hz 27 155 
GRAPHICS 60 Hz 28 156 
GRAPHICS 60 Hz 29 157 

- GRAPHIC S 50 Hz 30 158 - GRAPHICS 50 Hz 31 159 
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background or foreground colours of the screen 
with PAPER and tNK and a number to stipulate 
which colour (see tab le). For example , a black 
background is PAPER O; to show words in green 
u.se INK2 . INK and PAPERonlyal lowyou toalter the 
overall screen colours. If you type in text, say a 
program, then use INK or PAPER commands, 
which alter the foreground or background 
colours on the whole screen, though there are 
simple ways to show different th ings in or on 
different colours. 

The Atmos uses a system known as 'serial 
attributes' to determine colours of items on 
screen. An attribute is a numeric code which tells 
the Atmos which colour it should be, and the 
attibutes are serial because each effects things 
to its r.ght (on the same line), or until another 
attribute. Therefore, if you want something to be 
blue, and something else later in same row to be 
yellow, you have to specily the colour for each 
item individually. 

This system saves on the memory space 
needed to specify the images on the screen, but it 
wastes screen space with individual colour 
instructions. 

An attribute is simply a number less than 32, 
like any other piece of data. POKEing such a 
number to the screen has the same effect as 
PR1NTing an attribute. 

As an example, to display randomly coloured 
blocks, first clear the screen and set the PAPER 
colour for the background, using the program line 
10 CLS:PAPER 2:REM GREEN BACKGROUND. 

Next you'll need program Jines to determine 
the location of each coloured block (one for the 
column and one for the row) and the colour it is to 
be. These could be: 
30 C= INT(AND{1)*40)+1 :REMCOLUMN 
-40 A= INT(ANo(1)*21 )+1: AEMAOW 

50 S-I NT(RND(,)"8)- 1 '.REM COlOUR (SHADE) 

A single command such as so PlOT c,A,s puts the 
colour block on the screen. Making the program 
repeat placing the coloured blocks is simply 
using a FOR. . . NEXT loop. For ten you could add: 
20 FOANB= 1T0 10 
70 NEXT 

Alternatively, line 20 could be REPEAT, line 10 
might then be: NB:::o:Ne+1 :UNTIL NB•9 . It might be 
more useful to repeat the operations until the 
space bar were pressed, in which case you would 
alter line 70 to UNTIL KEv$=CHR$(32). 

The Atmos's facility for user-defined functk>ns 
is useful in graphics programming, For example, 
you coukt set up a random number function like 
this: 
IS DEF FNR(N)-1NT(RN0(1)"N)+ 1 

Now, each time you 'call' the function, you'll get a 
random number between 1 and whatever value 
you give to the variable N. Having set up FNR, the 
statement c=F NA(40) will give the variable c a 
value between 1 and 40. You could now rewrite 



the program as: 
10 CLS:PAPER 2:RE M GREEN. 

15 OEFFNR(N) - 1NT(RN0(1)" N)+1 
20 REPEAT 

30 C = FNR(40}:REM COlU MN 

40 R= FNR( 21) :REM ~ 
50 S=FNR(8)-1 :REM COLOUR (SHADE) 

60 PLOT C,R,S 
70 UNTIL KEYS = CHRS(32) 

The manual tells you to use 'escape sequ­
ences' to get colours. This involves printing the 
control code 27, then a letter which defines a 
colour or other attribute. PRIN T 

CHAs(21);•e";•ooooeve" will display the message 
in magenta ink. Escape sequences are shown in 
table 1. 

But the easiest way to alter colours and other 
attributes is to use PAINT CHRs(n ) where n is a 
value from the table. You'll have to select 
different numbers according to whether you want 
to PRINT, PlOT or POKE attributes to the screen. 

Attributes don't just control colours. You can 
use them to make letters flash, appear in double 
height, or select the alternate (teletext) character 
set The following program demonstrates some 
attributes, press a key to see the next attribute, 
pressing return will end the program. 
10 Hv=24: ... r=o 
20 CLS:PAPER 2:REPEAT: ... TS=CHRs(128+ ... T) 
30 PAINT ATS;~ATTAIBUTE";A,T " 
40 GET KS 

50 "T=A T+1 
60 UP'fTIL AT=HV OR KS=C HR$(13) 
70 CLS:LIST 

The program only uses attributes Oto 23, those 
from 24 to 31 can cause odd effects (table 1). 
PRINTing attributes requires adding 128 to the 
PLOrvalues. If you use PAINT values for PLOTting, 
you'll see an inverse square where the attribute 
is, and if you PLOT values for PRINTing you'll find 
some of them do odd things like producing PING. 
try PAINT CHAS(7). This is because PRINTing low 
values produces control codes. 

PAPER Text/Lores Screen M•p 

,0-4800 

4804 

4808 

0-

0-

s PLOT COLUMN 

PRINT COLU MN s 

4908 ,0-

I .- INK 

STATUS LINE -

T T 
I I 

0 1 2 3 4 

0 1 2 
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1--4: 

1--4: 
8039 

8099 

-4! 9119 

PUU. OUT&KIEEP 

The Atmo s Is the latest , 
upgraded version oftheOr lc· 
1 butthe graphics mode s are 
pretty much th e same on 
both machine s and the de-­
sc rlptlon s hereapplyto both . 
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ATMOS 
ART. • • 
The program doesn't produce double-height 
characters property because these must be 
PAINTed twice. wit h the first on an even numbered 
screen line (unless you really want the lower half 
on top). 

To POKE things onto the screen remember that 
the top·left corner of the text screen is at RAM 
address 48040. The last screen locat ion is at 
address 49119. POKEing onto a specific screen 
coordinate requires maths to work out the 
memory address, but the Atmos will do the hard 
work for you. Since the screen starts at 48040 
and there are 40 columns per line, the address of 
screen position 3,4 (column 3 or row 4), is given 
by 48040 +( 4"40)+ 3. That is, you add to 48040 
1he number of the row times 40, then add the 
colum n number. 

The easiest way to do this is to use a 
subroutine to wh teh you pass the values of the 
row and column where you want the item to be 
POt<Ed, together with the value of the item . 

The subroutine will be something like : 
1000 POKE 480'0+40 ·A+c,v :AETUAN 

Be fore calling the subrouti ne, set R to the row, 
C to the column and V to the valu e to be POK.Ed to 
the screen . To have 'A' at colum n 20of row 10: 
100 R= 10:c=20:v = 65:GOSUB 1000 

The number 65 is the ASCII code for the letter 'A'. 
Th is method POKES control codes to the screen 
as wel l. 

In tact , the text scree n begins at address 
48000, addresses between here anc 48039 are 
used for the status line for messages like Caps , 
Loading and so on, and there's no reason you 
should n't use th is top line. 

When you type in a program the lines don't 
start at the left hand edge of the screen sinc e 
these are normally reserved fort he INK and P.a.PER 
attributes for each line . You can PRINT in the 
second , by turning Off the reserved mode with a 
PRINT CHR $(29), but this will make the text appea r 
in white on a black background because the re 's 
no PA.PER code for any of the lines , so things 
appear in their 'default' colour . To get back to the 
norma l screen , either repeat the PRINT state· 
ment, or press CTRL anc the right square 
bracket. 

Micropaedl• editor : Geof Wheelwrig ht 

INK 
OR 

PAPER 

" 
1 

2 

3 

4 

5 

6 

7 

PRESS 
CONTROL 

AND 
A 
B 
c 
D 
F 
G 
H 
I 
J 
K 

L 
M 
N 
0 
p 
Q 
s 
T 
x 
z 
[ 

1 
() 

Contributors : Bryan Skinner , Richard Hawes, Kevin Berg in 
Micropaed ia design : Paul Clarkson 
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Table of Ink and Paper Colours 

VALUES TO COLOUR POKE 

FOREGROUHD BACKGROUHD 

Black 0 16 

Red 1 17 

Green 2 18 

Yellow 3 19 

Blue 4 20 

Magenta 5 21 

Cyan (llg ht blue) 6 22 

Whlte(buff) 7 23 

TABLE OF CONTROL CODES 
PRINT 

EFFECT CHRS(n) 

p EXT EYB ARD BUFFER 

m ~NOT KNOWN) 
TOP PROGRAM 

TOGGLE PRINT ITEM S TWICE ON/OFF 4 
TOGGLE KEYC LICK ON/OFF 6 
PtNG - ' BELL ' 7 
MOVE CURSOR 1 COLUMN LEFT 8 
MOVE CUR SOR 1 COLUMN RIGHT 9 
MOVE CURSOR DOWN 1 ROW (LINE FEED ) 10 
MOVE CUR SOR UP 1 LINE 11 

(REVERSE LINE FEED ) 
CLEAR SCREEN (FORM FEED + 'HOME ') 12 
CA RR IAG E RETURN + LINE FEED 13 
CLEAR ROW 14 
DISPLAY OFF WNTIL RETURN PRESSED) (15) 
TOGGLE PRIN ER EC HO ON/ OFF 16 
TOGGLE CURSOR ON/OFF 17 
TOGGLE YOU ENABLE ON/ OFF 19 
TOGGLE CAPS ON/OFF 20 
CL EAR LINE / KEYBOARD BUFFER i~:l ? 
START OF ESCA PE SEQUENCE 27 

(SAME AS ESC KEY) 
TOGGLE PROTE CTED CO LUMN S ON/OFF 29 
MOVE CURSOR TO TOP LEFT OF SCRE EN 30 

(HOME ) 

() NOT AVAILABLE 



SPRITES FOR THE DRAGON 
• UPTO 128NON DESTRUCTI VE SPRITES • TEXT IN ALL MODES 
• SIZESIN GLEPIXEL T01600PIXELS • TRUELOWERCASEASCII 
• AUTOMATICAMIMATION 
• AUTOMATICMAZERUNNINGM ODE 

REDEFINABLE CHARACTER SET 
• AUTOREPEATKEYBOARD 

• AUTOMATICJOYSTI CK/KEYBOARD CONTROL • DOZENSOFPOWERFULNEWCOMMANDS 
• COLLISION DETECTION • 6FREEDEMONSTRATIONPROGRAMMS 
• ENHANCEDS OUNDFACILIT IES • COMPREHENSIVEMANUALS 

Some time ago, we decided to add text printing facilities to the Dragon's Graphics Screens. Although it took 3 weeks of hard 
work for all five PMODES. We made the characters redefinable, but we did not call them sprites, because they are not, they're 
just redefinabel characters. Then we decided to add some sound effects and user definable sounds. After another week or so. 
we had done that as well. 

Next , we thought we wou ld give the Dragon some sprites. We required multi·coloured sprites of any reasonab le size or 
shape and we wanted to be able to move them without obliterationg whatever else might be on the screen. We quite fancied 
being able to control sprites from the keyboard or joystick with just a single command, and we thought it would be nice to be able 
to fire sprits with the joystick buttons. No sprite system worth its salt would iQnore collisions, we thought, so we would have to 
have a collision detector as well. Also, we wanted the sprites to be fast1 verst1le and easy to use, with lots of functions sotht the 
control programme would know where all the sprites were, and what they were doing. Aother brainwave was to include and 
automatic maze running feature where all the sprites chase, (or run away from~ a particular sprite, so that it would be easy to 
write THAT kind of programme. Then we thought we would like to have easy animation, preferably looked after automatically. 
by the sprite handling system. Finally, just to make the whole idea totally impractical. it would have to be driven enti(ely f rom 
Baste, without any tedious Peeking and Poking. 

We did it. it took months, but we did it. The author .of the two top selling Dragon games in a recent best sellers list, has 
described Sprite magic as the best piece of software he has ever seen. 

PopularComputin~ Weekly said"Excellent" and "Superb" . Drall,On World said "Quite simply the best Dragon utility available 
on the market today' . Personal Computer News said "Fantastic and "If you've got a Dragon, what on earth are you doing 
without Sprite Magic". 

PCN MAY .5l'ffl.4 

Phone your Access/Visa number, or send cheque of Postal Order tor £17.25 to 

MERLIN MICROSYSTEMS 
93 HIGH STREET 

ESTON , CLEVELAND 
TEL (0642) 454883 
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Piers Letcher lets himselfin for a totally new experience in keyboard s- Microwriter ' sQuinke y. 

hen you walk into the offices of 
Microwriter you notice that some· 
thing's differ ent, bu t it 's hard to 

pinpoint what. After a while you realise 
that there are no typewriters in the office; 
microwriters are used instead. 

The microwriter was one of the first steps 
towards portable micros, since it allowed 
youtowordprocessanyw her e. It was fairly 
expensive, but very convenient, and en· 
joyed a spate of popularity a couple of 
years ago. 

Now it has been adapted to work as an 
alternative keyboard for the BBC-ca lled 
th e Quin key . 

The price has been cut to £50, and its 
advantages are numerous- touc h-typing 
from the start , case of use and multi­
tasking. Furthermore, a Spect rum version 
is immine nt. 

The Quinkey is a little larger than a 
joystick, and fits undern eath your right 
hand. It can sit quite comfortably on your 
lap , knee, table, or in your left hand, and 
ours came in the same drab cream colour as 
most peripher als - though a couple of 
brightly coloured models were spotted. 

When you rest your hand on the 
Quinkey you notice that there is one more 
key than you have fingers. This(sixth) key 
is the equivalent of a control key and is 
pressed by your thumb when needed. 

I-laving seen Microwriters but never 
used them , it was with some trepidation 
and a little scepticism that I sat down and 
laid my right hand on theQuinkey . Despite 
this I got the hang of it very quickly - after 
half an hour I could type most of the letters 
without thinking (or looking). 

It is obvious how you hold the Quin key but 
not how you use ii. For this reason ther e is 
ample documentation, and severa l useful 
cards that give you the finger positions for 
the various letters, numbers and p unctua· 
tion. These include memory aids to help 
you learn, but once you have used the 
Quinkey for a couple of hours you start to 
find that the most commo n letters are 
remembe red automatically. This is made 
simpler because the most frequently used 
leners (like E and S) are the most easily 
reac hed . 

Once you've used comp uter s for some 
months you find that you can type quite 
fast , albeit with only one or two fingers. 
However, typists of this genre still look at 
the keyboa rd , and as a result tend to be 
neither as fast nor as accurate as touch 
typists whose feedbac k comes directly 
from the scree n. The advantage of the 
Quinkey is that you don 't need to look at it 
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a tall - all your attent ion can be focused on 
the screen. 

The Quinkey allows you to mult i·tas k as 
well. Up to four can be plugged into the 
BBC at a time, and with one of the 
prog rams that comes bundled with the 
Quinkey you can have four people simul­
taneously word processing, with the screen 
divided into quarters . 

If you buy more than one Quinkey you 
also get a customised version of Acom · 
soft's Spooky Manor. Thi s can be playe d 
by up to four players at once and is the first 
genuinely interactive adventu re game that 
I've seen -e verything you do has an effect 
on the game for the other players. 

Oth er software is available with the 
Quinkey. A program called WP allows you 
to use View, Edword or Wordwise , and 
there are a couple of utilities/games to help 
you train yourself up to high-speed typing. 

Each letter is formed by using a combina· 
tion of the keys, and punctuation, etc is 
done by using the command key (t he 
sixth). I learned very quickly and success­
fully used the Quinkey with View and 
Wordwise . I never managed to beat my 
typing speed , but [ think I could , given 
time . More importantly , the Quin key 
also proved to be more accurate than my 
average typing - you tend to look at the 
scree n and correct as you go along, so the re 
aren't many mistakes in the end result. 

The biggest p roblem with the Quinkey is 
that , to use it best , you have co unlearn 
normal typing skills. The most common 
error I made was taking my finger s off it. 

A nice feature of the keyboard is the way 
the signal is sent to the BBC on release of 
the keys rather than on depression , which 
avoids having to pre ss the keys at the same 
t ime. 

The Quinkcy shows off its prowess best 
with people who have never used 

keyboards. Children in part icular react 
well to it , and when schools in Newcastle 
tested them the results were impressive. 
Most children in the6-8 year.aid age range 
produced up to four times the amount of 
written material they usually did , and this 
was of a high standard . 

The Quin key was used for programming 
as well as word processing, and this was 
aide d on the BBC by sensible program· 
ming of the copy and cursor keys, making 
on-screen editi ng even simpler than it is 
with the BBC keyboard. 

I also saw the Quinkey being used with 
the Spectrum. It uses the same program· 
ming ideas of keyword s as the machine 
does , and because the keys are easier to use 
than those on the Spect rum , progra mming 
was fast. I used a prototype which was still 
bei ng tested and amended, but it seemed 
reliable . It looks well worth waiting for. 

The Quinkey is the implementa tion of a 
very interes ting idea. But there is a vast and 
increas ing number of keyboard s on the 
market with which Microwriter has to 
compe te. Most people who use the 
Quinkey will have to learn to use 
keyboa rds too , unless they can get away 
with mice , touchscreens and lightpens . 

I enjo yed being able to sit back in a 
comfortable chai r and type. and not get 
writin g/typing cramp. 

It is probable that Quin keys will be used 
mostly in educatio n, where a computer can 
the n be used by four chi ldren at once : a 
sensible way of sharing a resource that is 
still in short supply in schools. mmm 
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• Integral power supply to, two driVes 

• Swi1ch on rear of case to select 40 o, 80 TPI 
operation when usmg F055E o, FD55f. 

THIS CASE CONTAINS All HARDWARE NECESSARY FOR TWO DRIVES. 
JUST SELECT ONE OR TWO DRIVES FROM THOSE SHOWN BELOW. 

IF YOU SELECT JUST ONE NOW. THE SECOND CAN JUST PLUG IN LATER. 

Teleph8::U;J e1W6°1 Line 
(Access & Visa Ca rd s) 

Trad e En9ulri es 061-835 1358 
Find us a t Boob, La)ky:,., Grttns a nd 

a ll good whv.are dc:a.l .. rs 

CASES ONLY SOLD WITH DRIVES. 

A.1'A.1u 
ES FORTH b y A Kozakewyct. x:!1ff!}:• 

ES Forth unlock s the doo r to t he .J21e. t t s 
won derful world of For lh at an afford a ble 

r.r ice ! Up to 100 limes fas te r t han BASIC , yet easy to 
earn and eas; to use. * Basic dictio na ry com pat ible 

:1:tn~!~~~~ F~ri ::~:~!Ji~~~r:l&"~c set 110 
extens ions * Bui lt in editor defini tions * Use w ith 
A1ari Assem ble..-Ed itor for debugging and machine 
code linkin g * Sou nd comm and s * Ata r i Basic 
compat ible graphics com mands * Automatic 

~~~ !~~!1~~· ~~a~~!~;~c d;:~~~f:C~af~~~~'~S:~t 
cditing scroen,. ONLY £1495 

(lncJ,.. ,a, k-JU,,...r i. M:mual) 
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NEW TITLES FROM NEWNES 

Artificial Intelligence in ~AS IC 
Mike James 

Artif icial intelligence is an aspect of current comput ing attracting great interest. Until now there have been 
few practical pointers to enable enthus iasts to get to grips with the subjec t. 

This book presents some of the central ideas of Al complete with programs to illustrate the methods. All of 
the programs are written in BASIC , showing that Al is not beyond the scope of the personal computer. If you 
have a personal computer and can program in BASIC this is the book for you. 

192pages £7.50 

LISP for Micros 
Steve Oakey 

LISP is important in artific ial intelligence and robotics. 

Assuming that you can already program in either BASIC or Pascal, this book starts you off with simple 
examples , gradually develop ing your expertise to the point where you can understand and use the 
advanced facilities of LISP. It introduces and explains programming in LISP using normal iterative methods, 
recursio n and LISP interprete r. Finally , the book deals with program design and deve lopment in LISP. 

208pages £7.95 

Newnes Technical Books, 

THE ROTRONtCS DR2301 
AUDIO/ DATA CASSETTE RECORDER 

Borough Green, Sevenoaks , Kent TN15 BPH 
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Bob-a-job 

Personal robots that fetch and carr y could be more popular than current micros, says Steve Birchall. 

While Europeans are ever more 
preoccu pied with portable s, the 
lates t fashion in t he US is mobile 

computers - or robots to you and me. 
The most recent arr ival is 808 /XA -

Brains On Board/Expan dable Androbot 
- the t hird in the ser ies that started with 
FRED and TOPO' s UK release in Janu­
ary . Bob is t he most sophist icated of the 
three, combining on board computing 
power with Apple or IBM compatibili ty. 

Bob , Topo and Fred are the b rainchil­
dren of Nolan Bushnell. inventor of the 
first video game (Pong) . developer of the 
Ata ri home computer, and now the man 
beh ind Androbot Inc. 

Bob resembles Srar Wars' R2-D2 with 
big eyes and sloping wheels for max imum 
balanc e and mobi lity . It sta nds a little over 
three fee t high and moves with only th e 
gent lest whirring. 

Features 
Inside isa n 8088 chip, backed up by 64K of 
RAM , a Forth int erpreter and an JBM 
com pa tible bus, so you can download th e 
week 's softwar e into Bob . Add to this 
sensors , a compass , speech , a lifting 
mecha nism and ca rt ridge slots and you 
have a real robot , fit for the future. 

Bob has been des igned with expandabil· 
ity in mind , and futur e peripherals , like 
vo ice recogni tion and ar ms, are in the 
pipeli ne. Alread y you can have Bob with 

.. ultrasonic rangefinders (t o stop it walking 
,i into waHS) . cu rb feelers (to stop it tr ipping 
g over) and a magnetic compass. 

05 Bob carri es its own batte ries. and is 
~ t here for e complet ely indepen dent . It is 
3 quite heavy. at 501b, but t his doesn 't seem 

IN CM f'tM ~ encoded cards from tile 
IMlclLNed,_.,-. 
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to cause the problem s with inert ia/move · 
ment that you 'd expect. 

Its speec h synth esiser is bette r than 
most , and Bob 's cha t is fur1he r enhan ced 
by a vocubulary cartridge , storing 150 of 
the most comm o n words . Androbot hope s 
to bring out a 90 per cent accurate voice 
recognition syst em in the summ er to give 
full po wers of conversation with in an eight 
foot radiu s of Bob. 

Applications 
What can you do with a person al robot? At 
the momen t , virtuall y nothing . Bob is like 
an Apple before the add ition of Visicalc. 
To make Bob useful yo u have to configu re 
it with the proper sensors , lifters or circuit 
cards. Th en you mu st writ e a program for a 
part icular task , such as fetchi ng a can of 
beer. 

And robot admit s :ts first ge neration of 
robot s is being aimed at ·robot ·hack ers', 
who will be the pionee rs who discover the 
best app lications for 1he machines and will 
write th e necessa ry software. 

Androb ot hopes th at eve ntu ally some ­
one will write an appli ca tion or bui ld an 
accessory that will bring Bob ' to life' in t he 
eyes of the publi c. 

Even now Bob can perform an aston­
ishing range of feats. Heca n dance(t hough 
you must lead) . He ca n tell jo kes and 
pe rform cheap card tr icks. He can answer 
the pho ne and serv e drink s . 

Androbot has th rown o ut t he challe nge 
to t he high tech hobbyis1. The potential 

l.Wl Bob te ,-r A,,"8 or IBM wttti • RS232 
AMI:, PNcrNI I to •MU.. Androltft NCIIMilnl . 

uses for Bob are as difficult to predict as 
they were for Appl es and Sinclair s when 
micros first came onto t he markeL Th ose 
who t ransform Bob into a useful or 
enterta ining prod uct will reap the reward s 
- and have fun in the process. m 
PIIN S249S - Buie configura1ion. 

including 64K RAM, Motion 
control sys1em. software, robot 

-· S.l995 - Advanced con­figuration, all of the: above plus 
four llltrasonic sensors. retro, 
refledive reader. com~$pCCCh 
system. demo cartridge. 16·key 
a,ntrol pod and Apple or IBM 
host sohware. 

,_., T,. ·o 12V rechargeable batteries . 
...... .,.._ Two 7in drive wbcck coo trolk<I 

with compute r f«dback system. 
- On board 8088 microprooessor, 

IBM compa1ibl< bus. 64K RAM 
(expandal>I< to 640K). eigbt VO 
sockets, eight 32K canridtc 
sockets. 
On board system con1rol and 
Fonh interpreter, 808/XA dis· 
keue containing le nn inal prog­
ram and file storage. 

Boll'sl&-ket'c:ontrol •c* •p........- .. tlle 
tNdlofa lMltton. Tllt.._tit ilo,tioa.11, 

" 
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DUCKWORTH 
HOME COMPUTING 

All books wrilten by Pete< Gemrd, ronner edilo< a( Commodo,e 
Com pu ting Intern ational. author of two top-selling adve nture 
games for the Commodor e 64, or by Kevin Berqin. Both are 
reqular contributors to Perst)na} Computer News. Which 

M icro? and Software Review . 

SPRITES & SOUND ON TBE COMMODORE 64 
by Peter Gerrard 

A complete guide to using the extraordinary features of the 
Commodo re 64, too-ether with a full working explanation of the 
c hips that make it possibl e : the 6581 Sound Interface Device 
and the 6566 Video lnlerf.aoe 0up. together with the processor 

tha t makes it all tick , the 6510. 
Sections on pr ogramming your own musical instruments. pr~ 
ducing sprite and programmable character animation, mak e 
this the guide for users of the CorM'oOdore 64 who w&nt to get 

the ffl06t from the special features of their computer . 
£6.95 

COMMODORE 64 GAMES by Kevin Bergin 
This is a collect)On of 21 ezciting progr&m1 specially written 
for the Commodore 64, including Golf, Snake. Air Attack. 
Draughts, Car Dodge, T~ Battle, and Minefieki. An adve nrure 
game is also included. u well as a program to enable you to 
devise your own version of Basic by re-deftning keywords . 
Each program is accompanied by notes on its structure 10 

enable you to modify or ext end it. 
£6.95 

Other tides in the series inc lude Using the 64, J2 Simpl e 
Electronic Projects for di e VIC, Will You Slill Love Me When 
I'm 64, Adv anced Basic & Machine Code Programming on 
the VIC and Advanced Basic&, Machine Code ProgTammirlg 

on t.he64. 
Wri te in for a descriptive JeaJlet ( with details of call ettesJ. 

DUCKWORTH 
The Old Piano Factory, 43 Gloucest er Cresce nt, London NWI 70Y 

Tel:01+4853484 

The HP150-a touch of magic 
with its unique touch screen the HP150 is 

the ideal electronic office 

.SANYO 

FOR THE FULL COLUMBIA RANGE AND THE 
SANYO 550 AND 555 

Prices from: 

SANY0-£999 
Including: 

WORDSTAA. MAILMERGE 
SPELLSTAR. CALCSTAR. INFOSTAR 

SAGE INTEGRATED ACCO UNTS 

COLUMBIA-£2 ,650 
Including: 

SOFTvVARESUPERPACK 

Please contact 
SANDRA WOODLEY 

Berkshire Micro Centre 
I Shute End 

Wokingham Berkshh-e 
Te l:0734&782288 

INCREDlll.f ANIMATIDII BROUGHT TO YOUR BASIC PROGRAMS 

SIMONSOFT SPRITES VERSION TWO 
@ £12.95 for the BBC 32K 

• 

@ £15.95 on 40 or 80 track disc 
' • Now available@ £12.95 

for the Electron 

ORO[RS TO 

SIMONSOFT . 25 TATHAM ROAD. 
ABINGDON . OXON OX14 108 

TEL 0235 24 140 

PROGRAMMER S -
WE PAY 30' , ROYALTIES FOR EXCELLENT PROGRAMS 

Portable Software! 
for the 

TRS- 80 MODEL 100 
NEC PC- 8201A 
OLIVETTI MIO ., .•••••••••.•••..••.•••••.. ,..., .. ==····-···· 

MPLAN £46.00 
- 90 Row x 26 Colum n SPREAD SHEET 
- Labels, Consta nt s, Variables , Formulae 
- Fu ll Replication, Di rec t and Relative 
- Sa ve / Load to /f r om RAM or Cassette 
- Many Specia l Math & Printing Func t io ns 

MSOLVE £46.00 
- MULTIPLE EQUATION SOLVING Package 
- 20 Equatio ns & 99 Var iables per System 
- 10 Extra Functio ns & AON Cal culato r 

MB RAIN £28.75 
- ful I RPN CALCULATOR w/visib le stac k 
- 30 Fun ctio n s, 6 Spec i a l Calcu l ato r s 

;.~2 ~2!! .E!~S!:!!2~=~SS~~!S~ .. ===,,.····• • ••• 
MICROTIHE INTERNATIO NAL LIMITED 

106A BEDFORD ROAD, WOOTTON, BEDS MK43 9JB 
Tel. (0234) 767758/76635 1 

( l it e r a ture availabl e on reque st ) 
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QBCback-up 
Slipped a disk? The Disc Doctor for the BBC helped cool 

David J anda' s brow . 

Disk trouble could be a thing of the past 
for BBC owners thanks to the Disc 
Doc tor RO M. Its many disk utilities 

may remedy such afflictions as that file you 
erase d , or that corrupted directo ry. 

The Disc Doctor has been updated ove r 
a couple of years·: it now offers 20 utilities 
(see table 1), from a Zoftig Altera tion 
Program (DZA P) , to a comprehensive 
disassemb ler . 

Features 
The Disc Doctor command that stands out 
is DZAP: it enables you to roam freely 
abo ut the disk to exam ine the contents and 
change them at byte level. 

One sector of the disk is displayed at a 
time. It 's possible to move byte-by-byte, 
screen by screen , or to make very large 
jumps to ot her sectors and trac ks. 

Th e display indicates the track and 
sector, toge ther wit h a Hex dum p (eight 
bytes per line), and to the right is an ASC II 
dump . Two arrows indicate the current 
Hex byte and ent ering a new value 
automat ically increment s the cursor. Data 
can be entered in Hex, binary, decima l or 
ASC II . by toggling the t ab key , but the 
display will always be in Hex/ASCII. 

MZA P pretty well does the same as 
DZAP, except it works on memory 
instead. Handily, it ope rates in real t ime. 
so if you're looking at an area such as the 
system variabl es, you see the different 
locations updat ed before your very eyes. 
MZA P also has the advantage of speed : it 

takes just ten seconds to get from one end 
of memory to the othe r . 

Comple ment ary to both the above 
commands are DSEA RCH and 
MSEARC H , which allow you to search 
disk or memory for a cer tain string of bytes. 
Since this string can be entered in any of the 
possible bases, a search for a non-tex t 
st ring is possible. 

It's possible to corrupt your dis ks so 
badly that whole sectors need repair. With 
RECOVE R you can 'lift' areas of th e disk 
Into RA M, whe re they can be repaired and 
then rep laced on disk with RESTO RE. 
Both these comman ds are flexible; you 
may specify the number of sectors you 
work on , wher eabo uts in RAM-a nd later 
disk- to pu t them , and soon. 

File manip ulat io~ is comp rehensively 
covered. For insta'nce, you can JO IN files 
into one large one; load sections of files 
into memory with PA RT LOAD , and 
move them about using SH IFT and 
MOVE; and DOWNLOAD loads and 
relocates a program . 

Oth er commands indude FO RM which 
formats disks up to 80--track . Thi s, says the 
publisher, is a bett er form~ttcr than the 
Aco rn one as it formats your disks to run as 
fast as possible. Last , Disc Docto r allows 
a special direc tory format giving up to 60 
filenames instead of the usual 31. 

Setting up 
Wit h the Eprom installed , a thorough read 
of the excellent manual is advisable. Each 

J.,bk I JllS( IHK IOI{ I 11'1( 0\ 1\1 \°\IJS 

DI S <<s ta >J <<end >> <<ofs>> 
DI SC TAP E <af !5p > C<af s p >I ••• 
DOWNLOAD (fs p > ( < adr >) 
DS EAR CH <s tr > <t r k > C<t rk ><sc t >< drv >I 
DZAP C<t rk >I C<t r k ><sc t >< dr v>I 
EDIT C<k ey no.» 
F IN D <s t r> 
FO RM < dr v> < no. trk s> <<s tt » «S>> 
JO IN <+s p > < a-fs p > <<a + s p » • • • 
MENU <<d rv>> 
MOVE C<d•st p &glf > I C<s rc p age» 
MSEA RCH <str> ((ad r >> 
MZ AP C < adr » 
P ARTLOAD <+ s p > <o +s > <• xt > <ad r ) 
REC OVER <t rk > <set> <set> <a d r > <dr v> 
RESTORE < tr k> <s e t > <s e t > <ad r > <d rv> 
S HIF T <s r c > <d es t > <ex t > 
SWAP << d rv» 
TAPEDI SC C( f s p )) • • • 
V ER IFY C<dr v>I C<n o . trks > I C<stt» 
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comma nd is discussed individually with a 
full explanat ion of how it works , and 
within what parameters. At the end is a 
description of disk formats as well as a 
comma nd summary and small glossary. 

In use 
DiscDoc torco mmandsa rco f the •va riety, 
and can be accessed from most programs 
and languages. The commands normally 
requi re para meters to ope rate, and you can 
enter these in any base from two to 99. 

Disc Doctor offers a menu catalogu e 
facility where files are displaye d with a 
letter. Pressing the letter activates the 
program, and any sub·program it uses . 

In fact, Disc Doctor is not the type of 
software you often need. What is imp<U· 
tanl is having a set of utilities available on 
EPROM rathert han spread inconvenient · 
ly over several disks. For example, an 
immediate fix on a file in memo ry is 
poss ible. This saves yoll dumping the 
memory image to disk , load ingso meu t ility 
from another, and then load ing the 
damaged goods back again for repa ir. 

Essential to any package of this type is 
ease of use. The last thing you want after 
a disk crash is to have to puzzle out how 
to use the utilities. Disc Doctor is quite 
good in this respec t , but falls down badly at 
times. For instance , when using the disk or 
memory ZAPs, both text and the two small 
arrows which act as cursor to the Hex byte 
arc white on black. If they were a different 
colour , or the byte itself was, it would be 
easier to see where you are . This is even 
more true of the ASCI I display to the right , 
where there is no cursor. 

Disc Doctor haslittlefa ultso fth isnat ur e 
througho ut. h may seem like nit ·picking, 
but when perform ing fixes to files , you' re 
going to be slightly apprehens ive, and little 
dra wbacks quickly become huge . 

Verdict 
The ut ilities arc well balanced between 
disk and memory routines and they work 
welL That they are in Eprom makes life 
eas ier all round, and for the price, you get 
very good value for money. 

There is still room for improve ment -
by enhancing the existing rout ines and 
improvi ng ease of use. Thi s done, Disc 
Doctor would be far ahea d of similar 
software , and as it is, it's got a head start 
already. Sim 

MTINC(/5) F-81 c 1rt.tioll -UolllJay ........., --
,,,, ,,,,, ,,,, ,,, ,,,, ,,,, 

- Disc Doctor 1.09.....- [);,tJ 
memory ucilitiet .,.. BBC micro,._. 
161< Eprom '- Machine code - TBA 
- Computer Conoept1. Cl!ipperfield 
(09217) (N127-Mail o<dor/Some 
dealers . 
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Ur icorn opens 
5 new channels 

for the BBC 
The BBC Model B micro packs a lot of 

potential. As a basic computer, it is reliable, 
efficient and simple to use- but, more than that, 
it is the first step on the road to a complete 
computer system. 

TORCH COMPUfERS have chosen the 
BBC micro as the heart of their open channel 
system-UNICORN. UNICORN means a wide 
choice of upgrade channels to transform your 
BBC into a complete business system, a fully 
communicating workstation, or a high­
powered 32-bit data processor. 

At the gateway to the Communications 
Channel is the UNICORN ZEPIOO-a 64K 
processor board and the software needed to 
promote your Model B into TORCHNET local 
area network station. Further along the 
channel, the UNICORN FD P240 will provide 
twin 400K floppy disc drives, which with the 
addition of the ZEPIOO will result in a 280 
disc pack. 

The UNICORN Business Channel 
develops the BBC micro into a flexible pro­
fessional tool equipped to manage the most 
complex business requirements. Opening 
with the HDP240-a simple but powerful disc 
drive, the channel provides for any level of 
upgrade from the well-proven ZDP240 

- ·- _ ........ _~ . 
-- ~ · 

.!. ..L ...... - ! - - - -

(TORCH 280 Disc Pack) up to the ultimate 
addition- the UNICORN-combining the 
HDP68K-a 32-bit 68000 processor with the 
UNIX® operating system. 

And if you get lost in the by-passes and 
flyovers around your BBC, there is one simple 
route for you to follow- the straight channel to 
your nearest TORCH UNICORN dealer. He will 
assess your requirements, then recommend 
the ideal solution to cope with your present 
and future needs. 

For full colour product brochure, price list 
and the name of your nearest TORCH 
UNICORN dealer, just clip the coupon. 

lUJ«i111~0~rn1 
Open channels for the BBC micro 

To:Torch Computers Ltd., Abberley House, 
Great Shelford, Cambrid_ge CB2 5LQ. 
Telephone: Cambridge ( 0223) 841000. PCN 5·5·•• 

Please send further information on the UNICORN 
range plus your FREE 1984 Software Catalogue. 

Name 

Address 

Tel Post Code 

Tc:xtal'ld Gro1'*1ia provided by BBCModd B. 
Keyboard provldNl by BBC Modf,18. 
l)i,c ifllerf"4;ff;irenf?CeU;l,ryfvr usec .. ·,1h1hrU 11N:0111r.i,1g<! 



Great News for BBC Micro and Electron Users 
Just Released and Now Available 

CHESHIRE CAT 
EDUCATIONAL SERIES 

from 

AMPALSOFT 

CHESHIRE CAT 
The First name in Educational Software. 

An exc iting range of top quality programs coveri ng all 
needs from pre-school to 'A' leve l. Also available for 

Dragon, Commodore and Spectr um. 

Ampal Computer Services Ltd . 

31 Woodbridge Road , Darby Green, Blackwat er , 

Camberley , Sur rey. 

Tel : (0252) 876677 

____j 
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T4SWORD TWIN 
Barbra Conway achieves new levels in Spectrum word pro cessing.~ 

l1e claim that almost every home 
micro can be used seriously is fast 
becom ing an automatic marketi ng 

fea ture. Some adverti seme nts will te ll you 
that whichever model you are looki ng at , 
it's ideal for home or business use, a claim 
which often fails to stand up to close 
scrutin y. For any prolo nged professional 
or semi-professional use, no computer is 
likely to be a real contende r unless it has 
seve ral special fea tu res, amo ng which fast 
memory storage and access are near the top 
of the list. 

And that automatically preclu des any 
machine which can o nly store da ta via 
cassette tape . 

Unde r the circum stances it's surpris ing 
that the Sinclair Spectrum has already 
ma naged to buil d up such a large element 
of th at other esse nt ial factor - a good 
range of p ractical software includin g so me 
very det ailed pac kages for runnin g small 
businesses, such as payro ll p rograms. 

The Spect rum , for aJI its und oubte d 
prowess as a games an d hob by machine , 
has t radit ionally had only tape sto rage as 
well as possess ing a keyboard totally 
unsuited to regular use by an yone accus­
tom ed to a real typewrite r . Even more 
surpri sing , bearing t hat last limit at ion in 
mind , is that one of tho se practica l 
programs , Tasword Two , happens to be a 
wor d processo r which , as far as featu res are 
co nce rned , co mp ares happ ily with pack­
ages fo r machines mu ch h igher up the 

~ professional scale. 
.:; The prog ram is now be ing ada pted to 
f make use of Sinclair 's Microd rive stora ge 
~ system with the a im of taki ng it seve ral 
~ ju mps (if not a quantu m leap) forw ard in 
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ap peal to peopl e who need to use a word 
proce ssor regular ly and sto re sub stantia l 
doc um ent s. 

Th e differ ence bet wee n trying to use an 
ordinary word proc esso r on a Spectrum 
and usin g the Microdri ve vers ion is 
cert ainl y dramat ic. Whether it's quite 
enough is anot her ma tt er. 

Documentation 
My version came on a Microdr ive 

cart ridge, but instruction s are now being 
given so that users with the original cassette 
version can tra nsfer to cartridg e using a 
program listing provid ed by T asman 
Softwa re. The doc um entation alsoi ncude s 
informati on about using the program with 
eith er In ter face l or th e Kempsto n printer 
in terface since mos t use rs arc presuma bly 
go ing to want 10 use an SO-colum n printer 
fo r hard copy. 

In use 
O nce the program is on Microdriv e, t he 

stan dar d cartrid ge load ing procedure 
(NEW, the n EmER th en R UN) start s 
loadin g. The adv ant age of the Microd rive 
beco mes a.pparent immediately since th e 
opening screen d uly ap pea rs just 35 
seco nds la ter. Th at scree n also dem ons­
tr ates an otherwa y that Tas man has tried to 
make life easier ; the display has now 
changed from the usua l Spectrum limita· 
tions to 64 charac ters per line. 

Ta sword allows you to custo mise the 
prog ram for your part icular print er. an d 
t hen to save t he new config uration. Users 
ar e urged to use th is version norma lly, 
saving the original as a back -up copy. 
Wh ere gra ph ics characters are conce rned, 

Tasword Two is particularly aimed at 
Epson FX80print e r owners, but tho se with 
ot herp rint ers can use the 'define/g raphics' 
facility. 

On ce loaded, t he Tasword Tut or can be 
ca lled up ( unde r ten seconds on M icrod rive) 
to tak e you through the various facilit ies of 
the program and then you 're ont o the 
Tasword Two t ext screen. If you are using a 
scree n which doesn't take kindly t o smaller 
le tt ers, it can be adju st ed to give the usual 
Spe ctrum screen di splay of 32 characte rs 
per line. Th ere are22 lineson screen at any 
one time, scro lling up when the screen is 
full , and each text file can take up to 320 
lines which shoul d be quite ad eq uate fo r 
most home uses. 

Beca use of the keybo ard layout of the 
Spectru m , the contro l keys for the various 
special funct ions a re not particularly easy 
to memorise. AND gives inse rt mode and 
STEP reforma ts text blocks, fo r examp le. 
But tho se functio ns are of a h igh standard . 
You ha ve choices : wh ether the text 
word wraps, tak ing the wor d at the end of a 
screen line onto the nex t line iJ it won' t fit in 
the rema ining space; man ipulation of 
blocks of tex t using special mar kers; 
extens ive aids to moving the curso r around 
the tex t ; just ificat ion an d margi n sett ing; 
and the calli ng up of help pages on scree n . 

A part from th e initi al load ing , the ma in 
virt ue of using T aswo rd Tw o on Micro­
drive is obvio usly in the saving an d 
recall ing of text files. A review of t his size , 
for exampl e, can be saved in well under a 
minut e which , if you are used only to 
cassette syste ms and have never experi­
enced disk storage , is a co nsiderable 
ad vance. 

Verdict 
Th e Spectrum is not prima rily a word 
processo r but if you have one and wish to 
do word processi ng on it , you could hardly 
do better t han to use T aswor d Two. 

Any reg ular disk dr ive user will probably 
mutter angril y as the Microdriv e whirl s and 
click s away sav ing or load ing text, but this 
is only because disk users are used 
to seeing suc h operations completed in 
seco nds, even when lo ng documen ts are 
invo lved. A graduate from cassette t ape 
will almos l certa inly be delighte d by the 
tim e saved . Th e progra m itself is simp ly 
cxccll cnt , exp loitin gt heava ilableca pabili ­
t ies of the Spect rum to the full. It makes 
you wonder what Ta ~ma.n could have done 
writing for a mach ine better suited to the 
job. 

RATING ( 15) 
EoMof ... ---w-, -·-

••• •••• •••• ••• ••• 
.._ T~ wordTwoPrieie£J3.90........_ 
Wordproccs.~ng,...., Tr.smanSortware.17 
HartleyCresoent ,LcedsLS62LL,.,.,. 
Casscnc/Mi<:rodrivccart ridgc-... ..... 
None ...... Mailordcr 
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Its lonely at the top 
TULIP SYSTEM®I 
of Coµ1pudata 
WANTED: U.KS TOP 50 DEA~ ~ 

Compudata markets one of the most 
powerful and fastest micro computers in the 
world. 

This is due to the application of an 
8086 microprocessor and an 8087 arithmetic 
co-processor. The fourth generation is now a 
fact; not only is speed important, but also the 

_ergonomic requirements satisfied. The ease 
with which the TULIP SYST~l can be 
operated is unparalleled, partly due to the 
vast keyboard with its 104 keys. What is 
more, TULIP SYSTEM" I can be used with 
many types of available software. 

fntemal memory <:apacity is 128 k 
minimum extensible lo 896 k. Floppy disk 
units are 800 kb formatted. A 350 Kb unit is 
also available for low cost applications. For 
high speed and high capacity requiremen ts, 
hard disk units, using Winchester techno­
logy, are available in capacities of 5 and 
IOMb. 

The 8 standard character sets ensure 
maximum flexibility. Thecolors and the high 
resolution graphics make the TULIP 
SYST~ I unique. Contact your dealer, he 
can tell you all about il, or write Compu dala. 

~~tu:;~ :i:r~~,s5:'::n~' ~ 7 ~ofJ3; ~lp::.j!~fhi:: 
Ce ntronics co mp. • Interfaces : I lard di sk, tape, lightpen • F1. 
diskcontroller.8 ioch +5 \4 loch• Bufferd Ke)·boarcl: 104 keys 
Storag e • tloppy disk; Dual 5' 4 inch; LS ~·lb • Hard disk -
fix00:5 Mb, 10Mb Ob play • Fonnau : 80x25, 64x 3U -Ox25• 
Low res.graphics lOOx lo()• 1-l igh res. graphics: 786x 288 (opt) 
• Colou r. 8 • lnt emat . char. seu: 8 sof tw. se lectab le 

rse== d:: l::f:;;al::h;;T°G7.J;;"s y"s;'.E~~ y :-un7 - - - - - - - - - - - ~ , 

I ~P"'Y [tnl ""'adpoo'""" A='•""""'" s,. I name Annes Lancashire. Or direct lo: Compu -
I position ~ da ta bv Harnbakenw elering 2 5231 DC I 
I 

town 's-Herlogenbosch The Netherlands Tix: 
postcode ' · ' · · .50316 cdata NL Tel: +3 1 73 422045 I 

~~~-------------------------~ 
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Ol SPECTRUM 48K 

The final 
conflict 
-.Ps ytronPrlce£ 7.95 ,.... 
Beyond. Oun ant House, 8 Herbal 
Hill, Londoa EC!R 5EJ, 01-837 
3699 ,.... Casscue ......_. 
Machine code.., ..... None 
....... RetaiVmail orde r. 

Psytron is th e computer re­
sponsib le for the surviva l of the 
colony on Betula 5. The tasks it 
m ust perfo rm are so complex 
and demand ing, that you're 
obliged to start at level one, 
then build up your skills and 
knowledge for t he next stage. If 
you can last an hour at level six , 
Beyond will give you a QL. 

Objectives 
Th e base is under constant 
attack. Alien ships fly in, drop 
bombs or kamikaze sabote u rs, 
and head for air locks to 
damage. 

Survival is the watch-word ; 
all you can hope to do is last as 
long as poss ible and minimize 
damage. 

In play 
At level one, Droid Level, 
you're simply concerned with 
saboteurs. You can select any 
of th e ten superb views over the 
installation and the planet 
beyond co view incoming ships. 
If one drops a sabote ur you 
switch atte ntion to o ther dis· 
pla ys; the scree n is divided into 
windows . 

There's a map showing the 
currentscree n'sst retchofco rri­
dor as a strip across the screen. 
Another window shows the 
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view down the corrido r , curving 
away to right or left accor ding to 
the direction your droid is 
facing. The A key changes th e 
direction or the droid , Q moves 
it forward and the re levant 
windows are upda ted as it 
moves. 

To reach level two you'll 
have to get an average score of 
50% over five games. You save 
your 'Se rvice Record' to t ape, 
in or der to go stra ight to level 
two. 

In level three you get bot h 
levels one and two to conte nd 
with; the ships may 'dro p bombs 
o r sabo teurs. This mCans·yo u 
have to keep a close watch on 
your inst ruments and swap 
repeate dly between Skywa tch 
and Droid modes. 

At level four you have the 
chance to access Freezeti rne. 

It's on ly at level six, th e Final 
Con flict , tha t your score be­
comes important. The score 
you get depe nds on how well 
you can defend the base before 
you succumb. You 'll be given a 
code based on the score to allow 
Beyon d to judge the winner of 
theQL. 

Verdict 
Th is game shows the limits of 
what you can do with a 48K 
Spectru m. It comb ines arca de 
action with cun ning and 
strategy, forcing you to the 
limits of human multi·tasking. 
Psyt ron will be a very strong 
contende r for game of the year. 

RATING(/5) 
lnlin&•PtM•I 
Pllylbllty 

Useofmadline 
o.e..llvllue 

fl'lfl'lfl'lfl'lfl'I 
f!llfl'lfl'I~ 
fl'lfl'lfl'lfl'lfl'I 
fl'lfl'lfl'I~ 

--o- -

C 
tions of the planes seen from 
your cockpit. This is followed urse you, by a training flight to get you 

R d B 
used to the controls . These are e aron l~gically arran ged; the left a~d 
n ght arrows move you 45° m 

..._ Red Baron Nee £5. 95 
,.....__M C Lothloricn. 56a 
Park Lane. Poynton, Stockport, 
Cheshire SK12 IAE ,.,_. 
Cassette .......... Bask .. 
..._N oneo.llltlM ailori:kr . 
reta il. 

Jn thi s World War One aerial 
combat game you unfort unat e· 
ly don' t play the part of Snoo py 
batt ling against the Red Baron ; 
instead you are a pilot in a 
Sopwith Cam el, and apar t from 
avoiding Jeff Minter you must 
face up to either one or two 
G erman aircraft. 

Objectives 
The easiest of the 19 skill levels 
pits you against inexperi enced 
pilot Horst Krankel , and the 
hardes t against the two planes 
of Loth arvon Richtofen and his 
b rothe r Manfred , the Red 
Baron himself. Th e screen 
shows th e view from you r 
cockpi t and the purpose , or 
course, is to maneo uvre the 
ene my into your sights and 
make the sk.ie$ free for demo-
cracy . 

In play 
The cassette comes with nine 
pages of notes, and the game 
itself isa comp romise between a 
tact ical battle and a scaled· 
down flight simulator. Th ank · 
fully for those of us who have 
difficulty keepi ng a 747 in the 
air , th e Sopwith Camel 's con· 
trols are limite d to more simple 
things like height and speed. 

Th e openi ng menu offers five 
optio ns plu s Finish. The first is 
En emy Aircraft Spott ing, 
which runs throug h the posi-

eithe r direction. up arrow is 
.st raight on, and F, S, C and D 
for Faster , Slower , Climb and 
Dive~ with M for Machine- gul'I 
fire. 

Another optio n is to choose 
the level of play. The first ten 
provide single opponents, the 
final nine two plan es. You can 
also design your own game , 
making it easier or well·nigh 
impossible . Finally there's a 
campaign game , in which you 
sta rt at leve l one and must go 
through all the levels. 

You have four views from 
your cockpit: front , back and to 
either side. The instrum en t 
panel beneath shows speed , 
altit ude and range for both you 
and your enemy (or enemies) , 
as well as a 'd' for damage 
point s : when th ese reach zero 
it' s time for a plummet. 

It has to be said that the game 
is rather a plodder , so if you 
demand supe rsonic actio n it's 
not for you. The fact that it is in 
Basic limits it somew hat. 

Verdict 
The graphics are limited but 
convincing enough , and while 
this isn't as good as it might have 
been (I'd like to have see n a 
machi ne code vers ion with fast· 
er action and more variety in the 
enemy plane s' posit ion) , it's 
still not bad if you fancy you r 
chancesof flyingaCamel . 

RATING(/5) 

uoti•c-•t 
l'lly1blllty 

Useof moc~ine 
Vlluelur-

MikeGemnl 
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Colour Genie owners have a fine selection to choose from, according to John Fairbairn. 

AlO Bomber 
This is an excellen t versio n of 
Scramb le from the newly 
formed Ipswich Software Fac--

to7i.oogh only a few months 
old. ISF has proved a worthy 
competitor in the games market 
partly because of the pro_gram-. 
ming expernsc of R.chard 
Hamilton, who wrote the !Sf 
games reviewed here. . 

Incredibly, Richard failed 0-
levcl computer saence. twtce 
before leaving school m the 
middle of A levels to become a 
full-time programmer. 

AIO Bomber shows he's got 
little to learn about graphics 
and sound on the Genie. Your 
light er has to pass through 

8•· ·- O 111•' " .,.._ .. "' 
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seven different sets of nasties to 
accomplish ib mission, b~ 1 
haven't heard of anyone getting 
past level four. Tbiscballen~e. 
plus the fact that if you lose a bfe 
you resume at thccunent level, 
not at the by-then relatively dull 
beginning, makes this a &"!"C 
wonh playing again and agam. 

This is an examp le of the 
text-only adventu re games 
from one of the most venerable 
micro software houses, 
Molimerx (which, fittingly, is 
the Latin equivalent to soft­
ware). 

Graphics-boosted adven-
tures are the fashion, but I think 
text'"°n!y will stay with us. 

Circus by Brian Ho warth , is 
one of a series of ten adven­
tures. It was recommended as a 
good introduction to the latest, 
Ten Little Indian s, and l found 
it a very satisfying game. It was 
easy to progress ( or think I was) 
but it's a long adventure and l 
didn't get to the end. Good 
value. 

Martian Rescue 
A posh version of lunar land­
er (h~w antique can you get?). 
but l m not sure outstanding 
graphics and sound are enough 
!o compensate for the simplic­
ny of tbe game. In any even1 it's 
very, very hard (or there' s a 
bug) because once your modu le 
leaves the mother ship it plum­
mets through the astero id belt, 
apparently taking no notice of 
the retro-rocket control. 

StiU a good buy, but it 
shouldn't be top of your shop­
ping list. 

Colour Genie 
in many 
disguises 

A~ exercise in semi-antiquity, 
th,s same is based on Gaiuian 
It is unashamedl y for !be high'. 
~ r~n and even includes lhe 
faci111y to freeu: the game _ 
overrugh1 if need be. r got 

I 
rathe~ good score but was rated 
a novwe by the program. Some­
one l know IOI a score that 
looked like an Italian bank 
baJ~ ~nd was rated only 
Trainee Pilot. 

But I rate the game highly, 
espeaa lly as the aliens seem to 
move at random and it is well 
programmed. It is the work of 
17-year-old Gary Palleu of 
M1erobyte, who re,rerrably 
seems . to be •bandonins the 
Gerue Jn favour of the BBC and 
Electron. 

More ISF nasties to kill but this 
time it's centipedes, scorpions 
and a lovely bouncins spider. 
Once again,-exquisite program­
ming makes this like the arcade 
~ntipede. 

The problem with this one is 
that once you've killed your 
centipede you stan all over 
•gain, with only a colour 
change to denote progress . 

Very good, but not likely to 
boJd your interest unless you're 

Ten Little Indians 
•r m in a railway caniqe. I can 
see 8 leather seat and a win· 
dow.' That's how this game 
started and that 's how I 
finished. I just oouldn"t set 
anywhe re - a few dufl'. ques­
tions and you're dead. But even 
the wondenof oomputer-baled 
re5Urrection didn't enable me 
to set any further. In frustration 
l read the machine code. I now 
know it has an extensive but 
unusual vocabulary' includin a 
,wear words, but rm still stuck 
in that railway carriage. 

I suspect I miaht have to read 
the Agatha Christie oripw. 
But do l have to? That's port of 

th~.:::i::'fu' a pooition to say if 
this is good value, but I know 
which game I'd recommend. 

All the games her e 6t in 16K. AtO-.~-­
RetclN (£8 + 23p posta ge eac h) . 
Ipswich Software Factory , 27 0Jd 
Foun dry Road , Ipswich IP4 2A H . 
WKtic:Attack (£7.95, joystic ks 
opt.ional ), Microby tc Softw are , 18 
Hilgrove Road , Newqu ay, 
Co rnwal l. 
a.-...rr .. ~!ndlNs (! I0.06 
eac h) .Molim erx, l Buck.burst 
Road , Town H all Squar e, 
Bexhill-on-Sc a, Sussex. 
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• El.ECTROO • 

ESSEnTIAL BOOHS FOR YOUR 
ELECTROn 

TBE COMPANIONTO TBE ELECTll01'f 
JUI Electron enth uaiasbJ wlli find thIS book an 
invaluable gwde whatever the1r e,cperience and 
expectations . 

SIXTY PROGRAMS FOR THE ELECTRON 
~ losive !I!!!!!!!, dynamic graph ics and 
invaluable uhht1es are all featured in this new 
book. 

Jeremiah Jones and Geoff Wheel wright have 
combined 1he1r computing e,cpertise to provide 
an essential reference book which covers the 
inbuilt capabihltes of the Electron and explo res 
the expanston posstb1ht1es of this superb machine 
Graph ics , sound. word -processing and 
penpherals, games and utilities are all descnbed . 
exp lained and analysed enabling the user lo 

The most successful software writ ers have pooled 
their talents in !his specially commissioned 
collection which takes BASIC to the hm1ts and 
beyond 
Whether you are a games player or a senous user 
here's the book 10 make your micro work for you . 

unleash the ful l explosive power 
of the Electron. 

Where can Y.211.11~ 
From all good bookshops. Or fill m the coupon below and return it to Pan Books Ltd, FREEPOST, 

PO Box 109, 14/26 Baker Street, High Wycombe, Bucks HPll 2TD. 

For immediate 84 hour #tyke phone 01-800 0800 and use your credit card 

GET MORE OUT OF YOUR MICRO WITH ... 

ELECTROn BOOKS 
POSI'NO W, NOSI'AMPNEEDEDTu Pan Books Ltd. FREEPOST. P.O. Box 109, 14126 Baker Street. High Wycombe. Bucks HPll 2TD 
YES Please send me the followi ng ELECTRON paperbacks at £S 95 each plus 35p for the first book orde red plus ISp for each 
add111onal book to a maximum charge of £1 25 to cover p6stage and pack mg 

name( Mr / M rs/ M1SS/M s) 0 Companion to the Electron @£5 .95 

address -- ---- ---- - ---------- -- 0 60 Programs for the Electro n @ £5 95 postcode _____ __ _ 

l enclose my che(lue/postal order for £___payab le 10 Pan Books Ltd or debit my Access/Ba rclaycard/Visa/'lrustcard 

C!C !!:! nc, • P" E· 1·~-S - 0 N A LI 
..,..-, • J . 
......... .1..LL ~ 

COMPIITtR NEWS! UIIH.ff 
PC>/ 

Signature ___ ___ __ _ _ _____ _ 

Al lo w up to IS days for de liv ery . 1'h1s offer available within UK only. Pan 
Pan Books Led Registered in England Re(J1Stra11on No 389591 

~-----------------------------------------------------------------------------------
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DRAGON 

Man in 
the moon 

- Avenge,.,_ Draaon32, l 
joystic:k- £5.99-
Voyaaer Software, Business 
O:olle. Claqhtoo Road, 
Bi(k<nhead, Merseyside L416ES 
,._. C'.ulelte...._.. Machine 
:codelBuic .... ,.._ None 
- M.ilordc r. 

With a new software name for 
the Dra gon, you never know 
what to expec t. A ve,rger is an 
arcade-style game with unu sual 
feat ure s, not least its grap hics. 

Objectives 
You are a fr eedom fi ghter 
based on the Moo n and defend ­
ing the Earth Crom the invading 
Marcon Empire . 

In play 
You' re first asked if you want to 
load a previously saved hi gh­
score table, or rath er ten high ­
score tabl es, as each skill level 
has its own. You then have 
optional instructions explain­
ing the th ree -screen game , fol­
lowed by a chance to set your 
jo ystick's sensit ivity on a ten­
point scale . You can test each of 
the settings before sett ling for 
th e one you prefer . 

But these refin ements need a 
decent game to go with them, 
so what of Avenger? In the 
first screen you gat her your 
ammun ition by landing on the 
green stone s while avoiding 
orange mines. A timer ticks 
away, the skill level determine s 
your number of lives and you 
use th.is sect ion to gathe r 

PCN MAY:51984 

ammunit ion for th e next part. 
Here your ship faces a bar· 

ra ge of alie n fighters. Th e timer 
tick s on and if you collide with 
an alien it restarts . You score 
for each alien you h it , this is 
mad e difficult since your direc­
tion of move ment and direct ion 
of fire arc linked. 

The third screen gives you a 
chance to get more ammunition 
and extra lives by raidin g sto res 
at the top of the scree n , avoid­
ing aliens as you go. A s you 
prog ress through the game , 
moving among the three 
scree ns, the aliens get to ugher 
to beat. 

Th e game is fast and smooth, 
and alth ough the graphics are 
fairly simple they'r e more like 
the user-defined graphics on 
the Spe ctrum, with assorted 
shapes sliding abo ut in a way 
you seldo m see on the Dragon. 
It suffers from th e machine 's 
lack of colou r , and the familiar 
sound s, but it has nice touches, 
such as Magic Roundabout 
stars Zebedee and Brian in the 
high score tabl es, and being 
able to mak e a joyst ick move a 
ship diagonally. 

Verdict 
For all its virtu es, though , th e 
game soon got repetit ive and 
didn 't offer distinct challenges . 
Not feeling prompted to beat a 
partic ular high score , I left the 
Ea rt h to the Maroons. 

RATING (/5) 
Llstiloc •Pl>OII 
Play•blllty 

Useol-
0\ttnlll,alue 

,....., 
:d. UICt 

MilleGem nl 

Bird 
watcher 
-.or a,on Hawk.,...Dr agon 
32 (joy,lick optional) - £8 
,...._. Microdeal am; 3'56 ,..._ 
..t Cassette ......... Machine 
code ...,..._ None .... 
Retail/Mail order. 

You (Wilberfor ce by name) 
have been left on duty -
presumab ly as chief bird scare r 
- with the nitwi t of the week, 
Freddy . While you do your bes t 
to kill the flying fiends, 
Freddy (your ever-faithful 
companion) stands around 
flapping his arms like a de­

.ment ed chicken. 

Objectives 
Such behaviou r attracts an al· 
batross-sized hawk which 
plucks Freddy from the ground. 
It 's your job to rescue him . 

In play 
The left and right arrow keys 
move you around , the space 
bar fires and the down arrow 
gives pause facility. 
There are two options open 
to you , kill all the flies that 
whizz across the screen, or hit 
the hawk with bulle ts . Your 
riOe fires pebble-size ammo, so 
you can image how difficult it is 
to wipe out the insects. Shoot­
ing the haw k is easier. If you do 
this (and don't kill Freddy in the 
proce ss - no matte r how 
tempting a t arget ) Fredd y will 
plummet eart hwards. 

Even with his frant ic 
armwaving , Freddy has the 
aerodyna mics of a brick. You 
now have two other choices: 
ca rry o n plugging away at the 
bir ds in the hope of killing all 
the flies (thus saving Freddy -

eve n if he's inches from dea th ) 
or run across the screen, drop 
your rifle, pick up a basket and 
t ry to save him . 

Once Fred dy is safe and 
sou nd , you return to you r gun , 
he sta rts flapping abou t again 
and that hawk zooms in once 
more. . 

Th e game isn 't limited to 
hawk s, flies and Freddy 
though. There are embr yo 
birds which desce nd to earth if 
you hit them. Should they touch 
anything on the way down, th ey 
ret urn to their shells and soar up 
to the skies aga in. If you touch 
one while it 's bobbi ng abo ut on 
the grou nd a life is lost. You can 
stand o n th em though , if you're 
careful. 

While you avo id the birds, 
kill the flies and rescue Freddy, 
yellow eggs drop towards you. 
Contact with one isn't a free 
breakfast, but an ear ly deat h : 
both Freddy and Wilberforce 
are limited to th ree Jives. At 
least dea th ends the incessant 
chirrupi ng from roo sting birds, 
which gets a bit irritat ing. 

Verdict 
Thou gh I foun d this a disap · 
pointing game, I did keep 
playing it. In fact , I couldn' t 
stop th e progr am , it won't t ake 
no for a n answer. Pressing N to 
the anothe r game YIN didn't 
end the game , but merely gave 
you the chan ce to use ano ther 
name . 

However , if you want a fun 
game to encourage anti -social 
be haviour , this could be the 
one . 

RATING (/5) 
ustincappell 
Play•bif,ty 

Use of macbine 

Offroll v•lue 

Jim Blllanl 



THE ULTIMATE 
PROGRAmmER~s 

TOOLHIT 
A brUldaewboak 'INVJU,UJUILE UTILITIES FOR TBE BBC MICRO' 

* Utilities to take the pain out of 
progzamming ... 

* Utilities to ezplore the hidden 
deptho ofyour-b ... 

* Utilities to c:uatomiM your 
m.chine and upgrade your 
prognmming capacity ••• 

.ln.!bill!!P~~ 
Jell A!!II!!!!!!! is a collection of tools 
for the serious programmer . It pro­
vides the complete software toolkit 
needed to construct efficient 
proc;,rams, and the weapons you 
require to disassemble them and 
annihilate the bugs. 

TlleaccomP.111~f ully 
explains the use and mechanics of 
each utility and in so doing pro­
vides you with a high-le vel tour of 
the inne r worl d of the BBC Micro . 

CUSTOMER CHECK US/' 

No ol 

Amo!!II the utilities included: The 
Dissembler - delving deeper into the 
machine code ROM's of your Beeb . 
A Music Processor - teach your micro 
to beep in tune. Bad Program Fix -
resu rrect your fatally wounded code . 

Sorts - effic iently order your indexes 
and files with this nippy little routine . 
'leletext Picture Editor - Create your 
own Preste1 fram es with this innovative 
gr aph ics system. 

Other books for your Beeb also from 
Pan/PCN: 60 Programs for the BBC 
M icro (£5.95). Instant Arcade Games 
for the BBC Micro (£3.95), The 
Companion to the BBC Micro (£4.95). 
Availab le from your local computer 
book stockist or by return ing the 
coupon be low. 

For immediate service or 
morw information ring 

01-zoooaoonow. r Cntdit cards accepted. 

books Title Amount 

Dt ,t= ~~~•orm. 
D~~or tMBBC 
D La'c'Mi=t.1~1or 
D ~~ to the BBC Micro 

NAM E(Mr/ Mrs/Mrss/ Ms} - - ------ - ---- ----
ADDRESS _ _ _ ___ ______ ________ ~ 

----- -- - -- - --- ---POSTCO DE _____ _ 
I enclose my chequet~al order for t payable to Pan Books Ud or debn my Access/ · 
Barclayca rd / Vasal'I'ruSlcard Accoum no 

&gnatu re ______ __ _ 

:S::!3 • PERSONAL ......... 
~~o«fr~v~J!~~:11Ji'~1v 
Pan Books Lid ~I..L li ;_ ~ • 

COMPtJTER .ws URIU,IA'Y \._, 'Tbla) -- ~=::,1~°=I Pan ,1 ,, ______________________________________________________________________________ ,,, 
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Poison Toad, from Diane Sketchley of Sawbr idgeworth, 
Herts , is an unusual game for the Commodore 64. You take 
control of a butterfly and your aim, naturally, is to eat as 
much pollen as you can. Unfortunately , and th is near ly 
always seems to be the case in this kind of game, there is 
something try ing to stop you - a po isonous toad. 

Toady sits on his pond and tried t o knock you ou t of t he air 
~Y spitting at you , a nasty habit of some species of toad t hat 
thankfully is not often emulated by othe rs. 

2 
it Another problem is the wind which tries to blow you away 

from the pollen. Fortunate ly you do have some con tr o l over 
.thi s by pressing the X key. 

. All the characters in this game are spri t es and this l isting 
prov :des quite a good example of how to use them. 

We pay for publis hed programs on a scale which tak es into acco unt ~ 
length , compl exity,o rigln alityand programmin gs kill . So why not ..... 
give us a RUN for our money ? 

3 
4 

5 
10 

21 
25 
30 

Gosub and print the t itle 
and instructions. 
Set up the sprite collisions 
Clear the screen and set the 
score to 0. 
Set up the screen colours. 
Set up po inter to VIC II chip 
and then enab le the sprites 
and t heir pointe rs. 
More spri t e pointe rs. 
Set the sprite colours. 
Load code into the cassette 
buffer, thi s is the sprite 
shapes. 

2 GOSUB9000 

Send your contribution, on disk or cassette, together with a 
plain paper listin g and briefsummary notes to: 
Kenn Ga rr och, PeniOnal Compu ter News, 62 Oxford St, Lond on 
WIA2HG. 

Rem ember , though , it must be you r own work , not previou sly 
published elsewhere. 

3 Pll<E53278 ,0°POKE53279, 0 :POKE53 264 ,0 
4 PRIMT":T ·SC• 0 'ClR 
5 POKE53280,9 :PQKE53281, 9 : 00SUB500 
10 V•53248:PCJKEv+21,255:POKE2040, 13 :f'QKE2041 , 14 
21 POKE2042, l 5: POKE2043, 15 : POK[204 4, t5: POKE2045, t5 :POKE2046, 15 'P0KE2047, 15 
25 POKEY+39, 10 :POKEV+40,5 'P0KEV+4 1, 7: POKEV+42, 7,pQK EY+43, 7: POKEV+44, 7·POK EV+45, 7 
: POKEV+46, 7 
30 FORI•0 T0190 'RERDA :p()l(E832+I , A : HEXT 
3' )<"•215: V•90 : M•254 : H•200 
41!1 POKEV+l ,'f: POl(EV, X=POKEV+2,f1: POKEV+3,H 
41 POKEV+39, 7 
42 POKEV+4 , 192 ;PQKEV+5, 65'P0KEV+6 , 7S; POKEV+7, 7S, POKEV+8, 112 =POKEV+9, 142 
43 P0t<EV+10 , 100 ,POKEY+11,200 :POKEY+12,~ :POKEV+l3 , 1S0 
51 POKEV+39, 1 :FORTl1•1T05 =HEXT 
100 DATR0, 135, 192 , 1,207, 192,3, 159,240, 15, 191. 224,31 , 191 , 240 
110 DRTA63, 191 ,22 4 , 127, 127, 240,2S5, 127, 192, 127, 127 ,96,63, 126 
120 DATA240,31, 125,224, lS , 123, 192, 7, 119,0,3 , 108,0, 111,255 
130 DATR128, 2:i5 ,~ 5,224, 111, 25S, 128,2, 144, 0,4, 144, 0 ,8 , 72 
140 DRTAe,4,68,0,0 



~'~ l'l ·l.J~ 
Set up some variables. 
Posit ion the sprites. 
Colour for sprite one. 
More positions . 
Colour sprite one and delay. 
Data for code. 
Colourspriteoneanddelay. 
Read the keyboard and up­
date the position variables 
according ly. 
Check for off screen. 
Colour sprite 0. 
Check for a colli sio n and act 
as approp riate. 
Make the toad spit at ran­
dom intervals . 
More colour fo r sprite 0. 
Make the w ind blow and 
con t in ue the game from 40. 
Orawthe bo rder. 
Colour the bo rder. 
Draw on the rest of the 
playing screen. 
Print the sco re subroutine. 
Wrap around. 
Wrap around. 

6000-6040 Deal with any collisions. 
6050 Print the sco re. 
7000-7220 End game . 
7500-7570 Make sound. 
7580·7640 Well done , you have beaten 

the toad. 
8000-8004 Make toad sound (rivet). 
8010 Expand the toad. 
8015 Select random direction . 
8020-8050 Spit. 
9000-9070 Inst ructions and cont rols 

for the game. 

14 1 DATFl14,el , e. 1e.e.0,2tS1.12a . 0. 121, 120. e. 191, 120, e, 71, 224, e . :59,252,e.31 
142 DATR2SS, 128, 7 , 25 :i, 192, 7 , 255 , 224, 7 ,2SS,224, 7 ,243,240, 7, 180,248 
143 DFITA7, 1 19, 112, 3, 123, 176, 6,253,2 40, 12, 251, 176 
144 DRTF112e. 1 ,e, e , 1s . e ,e.e, e, 0, 0 .e 
145 DATA0, e . 0, 0 , 0 , e . e , e. e , 0, e. e. e . e . 0, 0, e . e. e. 0. 0. e, 0, e . 0, 8, 0 
146 DATAe,29,0, 0 . 42,0,e.20, e. 0, 8, e, 0, 0.0. 0.0. 0, 0 . 0, 0, e 
147 DATRe, 0 , ra. ra. e .ra.0.ra.ra.0, e . 0, 0.0.0 
148 POKEV• 39,0 ' F0RTN-1TQ:i : HfXT 
I ~ l FPEEK<197>s2JTHEH','..,. • S 
170 IFPEEK( l97> •1ran £t«•X-3 
180 IF PEEK<197>•18Tt£HX•X•3 •...., 
190 IFK> 25STHE~ 
191 JFX(9Tl£t«JOSU"83e 
2 10 POKEY• 39, 4 
2 11 I FPEEK<53279)• 1 THEH7BOO 
212 IFPEEK(V +39 ) • S THEH6000 
213 1FPEEk(Y • 3En • 9 THEN6010 
214 I FPEEk<Y+Je>• l 7THEH6e28 
21S IF P£ EK(V+30)•33THEN6030 
216 I FPEEK<V+30)•6S THEH6840 
217 TT•I HT(l1:Hl)(0) JJ12)• 1; JFTT•6THEtfOOSUB800e 
218 POkEY+39, 7 
249 POKESJ276, PEEK<S3276>AHD<:25S-210 ) 
250 V•V-2 : OOT040 
see FORU-1024T01e63 ' POKEU,94 ;NEXT 
S11i9 FORU-l 18 3T02023STEP40 · POKEU,94 -NEXT 
S2E1 FORU-2822T01'84STEP-1 ; f'OKEU,94 . NEXT 
SJ0 FORU-1984T0106 4STEP-40: POl<EU, 94 : HE>::T 
'40 FORP•~296T~533'-POKEP , 10 ;HEXT 
S~ FORP•5S375T05629!5STEP40' POKEP, 10 · HEXT 
S6e FCIRP•~294T~256STE P-1 : pCJK£P, IS:HEXT 
S70 FORP•~ 256 T055295STE P-40 :POl<£P, IS -HEXI 
S7'5 FOR BR•l552T0182'STEft39:PQKEBR,78 HEXT-POl<E1357,78 
576 FORBR-1396T0 1513STEP39 ' P0KEBR, 224 · tEXT 
S77 FORBR•5S8 24T~97 STEP39 -POKEBR,5· HEXT -POKESS629, 5 
578 FORIIR•S~69TO:iS785STEP39: POKEBR, 12 : HEXT 
600 PRI HT" ~ H-HHHt•••t1 :i S1.0REII'', SC =PRlHT " lll": RETURN 
500B X•X-z:;:S ;PQK£V+t6 , 1 RETL-.::H 
S83e l FX(STt'EHX• X• 2S5 ' P0KEV•t6,0 RETURH 
6000 POl<E532 E.9, PEEK( S3269 )RHD<255--21'2 ) -POKE53278, e: SC•SC•S OOSUJ~ee · OOT06~9 
60 10 POKE:s326'.9,PEEK(53269>RHD(255-213 > SC•SC:+10 : OOSUB7500 -GOT06649 
6020 POKE532'9, PEEK( 53269 ) AHD<2S5-2 N > · SC•SC• 15: OOSUB758e: OOT06049 
6036 POKE53269, PEEk <~269)RHD <255-2~> SC•SC• 20 , GOSUll7500-GOT060<49 
6040 POKE532'9,PE EK<53269)RHD(255-2 t6 >: SC•SC+le : OOSUB7500 =00T06049 
6049 JFSC•60H£H 7'6 0 
6050 PRIHT " ~M~llltltO tHHHHHH•l :.t.t>COREF ,SC , PRIHT• • • :GQT0250 
7000 POKEY, 21S : POl<EY•l ,90: POl<EV1-21,0 
7001 POl<E'32S1,0 ' PRit-lT" :Mt, H t:ilt'Ol.JR WIHOS HAVE BEEH CRUSHED. • 
7100 PRIHP :IIOM MJU SCORED : " ;SC, "POIHTS. " 
71S0 PRIHP :mff lDO VW WISH TO TRY AOAIH ?" 
716e POl<E(197 >, S 
7200 OETA. : IFFl• •" V"THEH 3 
72 10 IFA$(} "'H"THEH7200 
7220 EHD 
7500 W • 5<4272- POKE5<4296, 1:S 
75 10 POl<EW +6,0 ' P0KEYV+S, 12:POKEW • l ,20S 
7520 POKEW+3, 40 
7530 REtt 
7540 POkEW • <4,0- POl<EW•4 ,6'5 
7:SS0 FORNN• l T02:s0: HEXT"'1 
7~S POl<EW+4, i =POKEW• 24,S 
7'570 RETURH 
7'56S POKEV, 215 · PQCEV+l ,90 " POKEV+21, 0 · PRIHT"':'1' : POKE53201,0 
7590 PRIHT" ... a lELL 00HE I l \/OU HAVE BEATEN THETOAD ! ' \/OU SCOfi:ED " ,S C 
7600 S•~272·POkES•2 <4, IS 
76 113 POKES+l, 110 POKES+s,e:f'Ol<.£S• 6,0 
7620 FCRJ•1 T08 : POkES+<4,33: FORK•l T079 
7630 HE><TK: POl<ES+<4,0-FORK• I roee 'UEXTK 
7640 HEXTJ:POKES+2 4 ,0 : QOT071:5e 
8000 W •5 4272: POl(EW+24 , 15 POl<EW+6,2 4B 
eeet POl<EW•l,4 : PQl(EW • 5, e :POKEVY+4, 33 
8802 FClRi'f'p1024T02~TEP-32 
8003 POKEW +l, HH/~ =POKEW, HHAN~5 :N£xT~ 
8004 POl<EW +4,0 : POkES4296,0 
ae1e POl([53277, PEEK( :S3277)01H21' 1) · POKE::.:S2(1, t'EE!l.(53271 >OR<211 , 
8015 G• I tiT<2 • RHDO » •1 -1FG•21HEH8038 
8S20 FORG•177 1T01748STEP-2 POKEG,46:fc:it:( l l'f-lT05:HfXTTM POKEG,32 HEXTG GOT08050 
8030 FCRG•177 1T01074SrEP-41 POKEG,46 · FORTt1•1T05 : HEXTT'1 f>OKE0,32 HEXTO GOT08050 
8~ POKE53277, PEEK<53277>AHD<255-,o!f1) ·POKE'.53'.ll l ,F'Ei:.i'-.\ ~.J..:'1 )AND(2S~ - 2 1'1) :RETUF!H 
9000 PR IHT•:,• :PQK£53281, 0 =PRIHT":a ••HHHHll :1l"HE POI SON l ORD" 
9Sl 0 PRIHT" ..., H M)lJ MUST COLLECT ~ BALLS ~ POL.LEW 
9015 PRIHT • •H MHICH ARE DOTTED AROl.tiD T~ SCREEN." 
~2e PRIHT • •Nt< STOPS H·.E 1.UMD BLO"III-IJ YOU RWAV• 
9S2 1 PR1tn·,n t1 • RIGHT " 
9S22 PR I HT" IINll • LEFT "' 
9839 PRl HT" .......-ouR WINOS ARE FF!ROILE DO HOT TOUCH THE BDfl.DER OR BU..LRUSH, .. 
98<18 PRIHT" ,1111!11 .. MfUCH OUT FOR T~ TQAP! " 
9eSe PRJ HT• --., RESS RH'I' KEY TO START" 
9868 GETAt : I FFll• " "THEH906e 
9878 R£TUtH 



~' Forsufferersof PCNitus 
THE PCN BINDER 

Since March 1983, a mysterious malady 
has afflicted thousands of people in Brita in- ,~~~ 

PCNitus. The symptoms are perplexing ... 
Those afflicted are found fighting their 

way through piles of Personal Computer 

News magazines · 
muttering strange things like 'can 'tfind 

Micropaediamustbeheresomewhere .. .' , · 
But a recent breakthrough has brought / 
instant relief to PCNitus sufferers. / 

1 
The cureisca lledthe Personal £:.;.__,.,, 
~------~ Computer News .f' <2l1i 

binder. It's red, 'i!llil ... ilil,NA~I yellow and silver 
l~=~~~l!~~~~J andholdsfour 

months ' copies 
comp letely flat , 
even when full. 
You 'llbe ableto 
read them easily 
and refer to 
themquick1y. 

So if you recognise the symptoms above -take the cure now! 
Just fill in the coupon at the bottom of the page and send it with payment (£3.50 inc postage, 
VAT and handling) to the address below. 

r----------------~---------------------, 
I BINDER ORDE R CAR D. PI use rush me ___ PCN binder(s) at £3.SOeach. I enclosed my chequ e made I 
I payable to Personal Computer News. Please charge my AccesslVisa/DinerslAmerican Express card ""~ I 

j AccountNo.... ............ .. Name ...................... j 
I Address. ... Town ............................. Postal code .. I 
I I 
I Signed ..................... I 
I Send to Personal Computer News, Binders Department, 53/55 Frith Street , London W1 A 2HG I 

L--------------------------------------J 



WORllJ STANIMRIJ 
mODEm 

'."" .•.. ·,·· ._. 

... '' -., ' 
" " .,, m& 1'fODf.1'1 wszooo 

PROFESSIONAL DATA COMMUNICATIONS AT AN AFFORDABLE PRICE 

mll:L po eox 48 ~ .ws 2000 MODEM £129.95 + £22.55 vA11P1P = £152.5i:J 
· IPSWICH 8 MLI Cuatom modem comput er lead t 7.00 + £1.05 VAT • £8.05 

I (IP04
4
7
2
3
A) 8

0304 
r.-1 ~i ~:a/li~ltuti .. \:ri't~rA~t:iso+ +rmm; .t~~i2 

5 ~ ORDER NDW DR PLEASE SEND S.A.E. FOR DETAILS 

58 

01mputers by Post Personal Callers Welcome 
Phone for Details 

IN STOCK IN SffiCK Commodore 64 
Spectrum 48K £129.95 BBC Model B 

. VIC·20 VIC·20 
me 4 Games with C2N 

Commodore 
1541 

Disk OrM! 
£189.95 

fidel1tyffiB 
& composite 
col0t.</soond 

JJST IN J\JST IN 
Merrotech lynx 

+2 FREE Games [worth £111 £389.95 £184.95 caMridges Cassette Deck 
-h £39 001 £119 95 

MTX500 32K latx'e8! 
moo1tor MTX512 64K 12BK 

The UK 's Best Printer Prices £89.95 · £199.95 Phlne for LM oncas 

DAISYWHEEl LETTER OUAUTY 
Smdl Coron!, TP1 (P~Sl 
..U.161001P J 
EPSONOX 100 
Bn:rther-HR15CPJ 
PRINTER /TYPEW RITERS 
~ EP22 Dex. Mai.ru ISI 
Brother'EP44 
~ Reed Ex4 4 0.s y WheellSJ 
DOT MATRI X PRINTERS 

(PJ::Par911et-Centn:nc;1 lSJ•Sertal RS232 

C189L:XHVAT= C217.35 
C339 00~'#1.T- C3H .15 
f..369C XHVAT-.. C4 24 .35 
C34 500+~T • C31 •. 75 

C.11900 +\IAT= C13& .85 
C.169.00+11).T • t 19 4 .35 
C33909+1,dQ,T• t 389 .95 

C129.00+W.T • £141 .35 
C18900+W.T-= £2 17.3!1 
t2 1900+VAT ... ns1. a s 
C32500+\II.T • t373.75 
C33996+VAT = t4H .95 
C42500+ \II.T • £411 .75 
C92500+ VAT"' £1063 .75 
C15648HO T • £171.15 
C18257+ \61.T• £20 9 .95 
C182 57 + VAT : C2 09 .95 
C217 35+\AT • C2 49 .9!1 

C2604+\A T= CH .IS 
CJ56 48+\AT • C409 .95 
C19996+\Al = tHI .J5 

AUri 
600Xl 161< 
8CXlXL64K 
1010C.sseua 

£29 .95 
£34 .95 
£7 9. 95 
t44 .9!1 

t 1t9.9!1 
t30 9 .95 
£1 39 .95 
U19 .H 

t44 .9 !1 
CH .IS 
C44 .95 

£715.00 

IBC 
Dlslclnten.:eKc £8 1 .95 
ModelB rcO.S k lF C459 .9 5 
Q.mana 11100K OO CSX100 C1 59 .95 
o..n- 1l2CX>KOOCS X200 C219 .95 
Cumlne2 •100KO O rc PSU C319.95 
eum..... 2•2COK OD re PSU C399 .95 
Cumena 2• 400K 00 nc PSU C499 .9S 
Al IOOW!Cumanll Osk Dm.es nclude 
Cabl9 MM'U81+1otm disk 
M1cnNcac 14 ~ RGB Mentor 
W:n:1w1MWPROM 
lon::hZEIO Osk PM:fi: 

Acom""'"'" 
C209.15 

1:39 .95 
t199 .95 ....... , 

£94 ,9!1 

C37 .15 
t44 .95 
£1 7.15 
t24 .95 

We acoeptoff oel O"derstromGovernment. El1IC8tl0r'land PLC"s r-----------------------, I To StrGamn Ltd. FREE?OST NorvlEnd .Croydon. Sun-ey.CR01UO I 
1,,,.,.,_ I 
I I 
I 1enclosemyc:heque lort __ intb:lingdlllverybySecl.ncorfT N T• I 
I 0t CNt'O(I my Access/Bardayc&rd No I 

SIAR GAMES [ID FAIIPDSi North Ind, CroydDfl I """' ......,. I 
Surrey. Tot 01·&1& 6312 I ..,..,.. I 

Thesepr,oes~ur(il~ tt, nert ~ I I 
An the good s in th is a dvertisement are aveileble for EXPORT. I •Please Delete PCN I 

~-----------------------J 
PCN MAY S 1984 



a..,u _ new boxed com~c te. Some PCN e·11board OIICSortwarc . Hobbi t .£9: Hunchback, ,oftw.,,. fo ,ioff«of£200socum.T<I, I £4; Zo<goo, Rma g,. £4; uu ... C<c 
(07535)62579. Xennon, £4: !lopper . £4. Tel: 0480 
blN MX-80 FfT lll . Complete wi1h 77(11)3, ask for Andy. 
opera tion manual £260. Epson interface KEMPSON JOYSTICK+ interface. as new 
to r App le II -.,i1h graphics . dump £20ono. Alsomany 1optitlcsforsak'or 
lacili1iesalsoavai lablc.T cl :01-3177S64. Dncoa12 , 30progra msfromMicrodcal, AMlller 2400 printe r. spare paper. ink swap (S'pectrum) . Mike Russell, IO 
MM 4C0'800fXL software. mint co ndi- Dragon Dal a wilh full instructions. canridgc. kads for Acorn. A1om. in- Gw astodTcrracc, Al>crlillery.Gwcn t. 
lion. many Dew lilies on casscuc. Worth£300foronly£3S.Sends.acforli!I. struction booklet and da ta sheets. £50. WANltD new iOftwarc titles. G roucho. 

I 
cami<lgeanddisk.Mos1ha lfprke . Also T. Mohammcd.)LoisPlace.Blackb um , Tel: Kcvin,040244~ - ""' Snowball. Dc,·iis of 1hc Deep. Urban 

I some bu.1.incss and utilities. Tel: (OSOSI) Lana. ColNr Genic 16K, with Kong, Gra phics Up,itan,andStra tcgy.s imulatt0n1amcs 

.
1 

413745 af1cr4 .30pm. : e.4!~~':~~~':i !t{~~~: an~ :::is 1e~,1:~~~~~ r T~~b ::~~:~ ; t~~~~!~:~~r~.u~~~.1.0 Gwastod 

= k~ ~pc
0

~e::!:~~£~~o! boots for £280ono . Tel: 061-9289787, 36390. 88CBBasicll 0pt.2plu sS mithsc..asscuc I thelo 1. Tcl:01-4403263. Scllingdue10 aftcr 5pma ndaskforMark . Atari VCS, good condition . wi1h box. andbooksandsoftware.£300 .Noo ffcrs. 
upgrade. 4UfJD Spectrum + 8 gamt s. £1.45. l-ye<11r-old, hardly used, indl.ldcs Pac- Tcl:0 1-3107 162af1cr6pm. 

I 
Mltl 800 little used complele with Plumon 1V radio tape. ree. one year man. Bcrzcrk. Asteroids. Combat SP(Cl'IIUM SOflWARE (oria:inals). VU-
casscn e, games tape. a 101 of books, old.£65, Dark Tower, £20. Tel: Micheal Phoenix. Digdug. price {I JO quick sale 30, 3D·knot. !6: Pssl . Horace and 
magazine. ROM cartridge. Six months Burns 029932723, Mon-Fri, 4pm-6pm. Tel: Malcolm061-432 5026. SpidtN. Didd~ms. Schizoids. Everest 

• old. Still in box. £280 ono. Tel: 0474 Atlrl 400, 16K. ca$SCIIC recorder , bask llcNh-. Dacom Bunbo:a: JOO baud , Ascent, Black Hok . all £3. Tel: (0358) 
I 64608, Steven. manuals. plus £210 worth of software, pe rfect, virtually never used, i5S. Tel: 20957. Ask for Michael. 

I 
Klysfodocks. Please slate program. 50p worth 050 . Tel: 01·262 852.S. Omar. 01·794 1899. srccntUM SOf'TWAM: (oris.inals). VU-
pl~5 sac, to21 Gian -Y· Nani . Pencocd VIC, ON . books: rckrc:ncc guide. VIC-20 computer. Commodore casscue 3D. 3D·knol, £6: Psst . Horace .tnd 
Mid Glam CF3S6TG. Jeff Barrow . mastc:rin& the Vic-20. Vic Revealed, deck, introdlKtioa lo Basic part I. plus Spiders, D;ddums. Schizoids. Evcrc~l 
Sur, MZ SOK 48K memory, monitor cartrid1e:8 KRAM, StarBattlc,Sargon. eight Arcade games.one blank cassette Asccnl. Black Hok. all D . Tel: (0358) 
and cassette. Basic SP502.S manual and Chess. Only £120poslpaid. Tc:1:021-453 and joystkk. Excellc:nl condition. only 20957. Ask for Michael. 
over50programs. Asnew£22Sono. Tel: 8876. .£130. Tc:I: 061-273 8309 ahc r 6pm. SPfCT1tUll-411(, 8 months okl, M Miner. 
Folkcstonc 41066 evenings and ,...._ CcntroatcS 737,Z, As new £200, c-.dof.. 14 disk programs for sale. Aight S. Masterfilc (c1cclknl filing 
weekends. sir character sets. three character sizes. Anagn1m Stockconuol, £70; Temple of S)'Stcm). Hobbil, £90 OOO. Tel: 01-531 
w--i syn1hcsiscr program (music and tracior,fric ttOn fceds.shcet,roll,fanfokt Apshai, £15. Full documenta1t0n for 8070(Chingford). 
EX) for Fuller Master unit. If you have paper. Tel: Swindon692123after 6pm. both progn11ms. Tel : 0908 606139 after CIMM ~M ES. Hower Bower, Mu1ani 
wrillcn one can you hctp? Tel: 0724 ~ microdrives (2). interf~. bpm. Camels. PakllCUda. 3D Time Trek, £4 
842785. Steve. printcr,casc. £J50bcit games, univcru.l TANDYCOI.OUIICOlll'VT'[ll 16K e-1cndcd each or CJCdlanae for good games. T. S. 
S.CW, printer,t hrccrollso f papcr,00 . joys1icks. all accc:ssorics. many books. Bask. joysticks, cartridges, manuals. Chua. 425 Ar~y Walk. MmS Side. 

I ;.~~~~ Ail: ri:~~ c': 1 w~h a·r~~ =r i-:~r~~·l~5ull~~~sn~:~cm, £599 ::::~ · Tel: Mark 021-426 3473 after = r(~~t~G£200 ~twarc + 
! games. Tel: 082175630, C\'cnin&5. Mart VCS for sale. Good condition with TANDY CCPUS Colour graphic printer. programmahlc joystick. 6 months old. 
' BK software originals over 200. Must joysticks. paddles. Pac-Man cariridge bcm.-d. as new, paper . new pens, £120 £190ono. Tel: (02S3)40J994 
I 

Kii half price "view~ unused tons of £80.Tel; Bristol(02n)590438 afterSpm ono. Lcad androu1incsforB BC a\·ail- SWOP IJK Xenon I for Zorgons Re-

i gamt$.Ctc. Everythinginfact!Tcl:Chris Mon-Fri free able. Langton 0892863488. arter6pm. vengc. Excellent condition. Tel: Cris on 
now on (0643) 5824. 88C B with di~k interface, joystic.k. SEJKOSMA CPtOM printer. approx 9 Malvern 66S80aftcr4.00 pm . • 
lX.11 + lkK cmpston keyboard, £60 cassette player and software ineluding months okl. As new fl40 ono or flflO SftCTIIUM games for sale. Zip Zap, 

I ~":io n~~ s;,.;~ ~t:~(j(JJE= I~:; ~h~\,:::1~::~~:
1
::~:

1
.ac:=r ~:~c~;r·: 1t~:.r~~t~:r~;:'. !:,c;';At;~;:ais.~~~ ~!t:~; 

I Dartmouth Row,LondonS EI088W. tion . £450.Tcl :01·7369504c \'ening, W.Mi<k.092257259. East l.anel Rd .. Astley, Tyldcsky, 
12UI L,u unused. inchtdes litcra1u1e, 4IK ~1 plus software, Hunchback , T199 c.1rlll&es Wumpus and Early Manchester. 

l Nitug. 280 manual. £375 ono. Will Zorgons. Galaxians, Mushroom. KonJ. LearninJ&t half price, £20. Tel: Piilmcla. WMltD Curnh Uspeech for Spectrum. 
crchangc for suitable wlp system. Tel: chess, Ultima. others: book, leads, 01-870 Ji()S. Swap for seven original cassettes from 
0273688859e\·eninp. articles. Accept £160. Tel: Thamc WAHTIDBBCu1ili1yformattingdisk and my collcct.00 of 14 indud inJ K. Te l, 
s,.etrw9 411< for sale, plus ZX printer. (084421) 2918aftcr 9pm Ian. other utilities and softwarc. Tel: 0304 Ultima1e, Psio n. Tel: Kevin. Telford 
light pen. sound gencra1or, ~tk k, CBS Colecovision with Zauon and 374990.Dtal. Kent. (0952)461173 anytimt . 
firth assembler, monitor/disas.sembk:r. Donkey Kong. £80. D lbomas . Tel: m 2020 computer wi1h llT dispby VID(O GenieffRS-80 Pascal Compilcr 
£120 ono. Mr Farrell, 62 John Les1er (0256) 792484. inlcJer and Applcsof1 firn1ware. A V5.3, £55. Video Genie and expansion 
Court. Salford 6. V,C..20plus3K.mlcodc, monilorandt.,...o quality compulcr. fully Apple comp.1ti· interface. Disk Drive, etc. Full de!ails 
Sur, MZ-80K mlc. Donkey Konggamc games cartridges. Many cas.sellc prog- blc,{)(RJ. Tel:03043749',l(),Dcal, Kent write; Mike Tubby. P.O . Box 119. 
just like the arcade. l li-res vcriion rams. C2N and joys1tCk. plus Vic DIIAGON SOf1WAR£. 17 original tilk.'$ Leicester . 
availabk to: John Parkes, flat 7, Well· Revealed. Dr Wa1soni. and prg. Cost including Froggcr. Donkey King. Culh· ATAlll 400 16K plus 4IO program rccor· 

1 ~~: ::~~ood Road. Goodmaycs. =:. ~~-;i~~ =):=;~. ~::res~ c~!~:~ :~ an:ai~~~'. t~ ,i~S:o~t~"I~Je a;'o x~.a;~~~sg~ 
OIIIC,.l programbook (Vince Apps). The c:ighl cartridges including 8- 17 Bomber Nigel (0532)672534. ono. Tel: Neil on Salisbury (0722) 

I Orie-I (Ian Sinclair), 60 programs for and Tron.So larSailor.fl50ouwa p for IU.Tin INTtl.l.MSIOH cartridges onl)' 710211. 
Orie-I (PCN) £3 c.ach. Tel: Hook 48K Spectrum. Tel: Tony. 0 1-603 9623 £7.50 inc p&:p. Troa. D&D. Soc«r. ZI II 16K with manual Zon X BI P.ik 
(Hant.s) 2865. aftcr 6pm Hockey , Starstrikc, Asuosmas h. Auto- Sound, Filesix1y Keyboard. £85. Soft-
llC Ill with 1.2 0.5 + Wordwisc + l2KMart400 ,410recorOCr,joystic ks, r.1cing,Triplcac1ione1c.Firs1come.fin1 ware including Flight Simulation. 
joyslick5 + tape rcCOfdcr + me, book Basic. manuals, £200ofga mesincluding serve. Tel: David. Pudsey 561760. Mazogs. Hopper. Scramble etc. ac« pt 
andsof twarc:.Willaa:cpt£470.Tcl: Ezra Star Raiders, Pacman. Mi55ik Com- IU.TTU IHTlll.MSIDN car trid~ s only £90ono. Tel: Ro~well510. 
ahe r SpmOl -4586440. mand. All only £140. Te l: Orpington 7.SOincp&p .Tcl.c arlyfor soodchoicc. CIM U. C2N cas.scllc. 1541 printer. 
C-..,,. 14 $Q(twiilre. Easy Script, 2J936after 5pm. Tron, D&D. Lock ·n· Chase. Utopia. Simon Ba~ic and lots of software and 
Easy Spell, Easy Stock , intro to Basic Mart VCS cartridges; Dc(cndcr. Star Hocke! clc. Tc.I: David. Pudsey 561760 reference, wonh £650. wan1 only LSOO. 
Future Finance. Money Manager. Tel: Raiders, Donkey Kong. Enduro. De· WANTm CASIO fl702 Pay £35, itegoti- Tel : Peler on 01-221 ?"m. 
Bob 01·206 0969 moli11on Herby, £15 each. Asteroids. able . Wri1c Rm G53. ln1crnat iona t Hall, EPSON MX20 porlable computer . Manu-
New A1ari thcrmal prmtcr 822.£150(shop Laser Blasl, Vol"'9ball, As.saul1, Z- Brunswick Sq .. London WCIN IAS or ab. rechargcr. carrycase. micro-cassct· 
pcicc £189.95). David, 25 Southmoor , Tack,Supcrman ,£12each.Tcl:M aidcn- td ; John Thomas. 01-837 0746 after tc, 1apes, £350. Tel: Saffron Walden 
Oxford OX2 6RF. Tel: 511785. head 32875 5 .~. (0799) 24244 aftcr6pm. ~------------------------~ I Billboard Buy & Sell Fonn I 
f-- -- --- -f-- - ---- ---if----- -- --1 To place your Billboard ad , fill in the form on the left , with one 

I word per space, up to a maximum of 24 words. Send th e I 
f-------- f-- --------if-- ---- ---1 completed form , toget her with a cheque or pos tal ord er for 

I £1.50 made payable to VNU Business Pub licatio ns, to: I 
1- ---- - - 1- --------i f-- - - -- - --1 BWboard, Persona l Comput er News , 62 Oxford St reet , London 

I WIA 2HG. Notet hatwec annot guarant ee thatyo urada ppe ars I 
in any specific issue, and that we ca nnot accept ads from 

I I commercial organisations of any sort . 

I -- +- -- --- ----< Your name: .... . .1 

L _________ ~;=========d 
PCN MAYS 1964 59 
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URGENTLY RE IRE 
GAMES PROGRAMS 

Ocean Publishing lim ited, publishers for a major software house, 
urgently require machine code game programs for home mk:ros. 

ZX SPECTRUM , COMMODORE 64 , ORIC , 
DRAGON , VIC ·20 and ACORN ELECTRON 

Our. national dealer network ensures maximum sales. Should your 
program be accepted we will pay top royalties or buy your copyright. 

Wllt* in contidencetolhe 

$OnWARI DEVELO .. MENT MANAGER 
Ocean Publishing limited, Ralli Buildings. Stanley Street. Manchester M3 5FO. 

OR TELEPHONE 061-832 7049 

J.P. MAGNETICS LIMITED 
HAVING TROUBLE OBTA INING QUA LITY 

COMPUTER LENGT H CASSETTES 1 

W E CAN SOLVE YOUR PROBLEM 
10 x C15 for £4.50 + 50p P&P 

(CASH WI TH ORDER) 

We are specialists in the supply of bulk custom 
wound audio/computer cassettes. 

Trade and Educational Enquirie s Wel come . 

Competitive Rates - Pdce List Availabl~. 
Co nt ac t us now : (0274) 731651 

Unit 4, - 7 Ma ry Stre e t, Bra dford , 804 SSW . 

Programs Wanted 
w .. ...., .. ....,.,..,.,_,..,_ .... _ l•.ce,ii.. zx1 11 

We p.1y ush fttS, ro,.ill iff ,1~ d islributc in the 
UK, USA .1nd Eu~ . 

Phone: B.11singslob, (OlS6) 25107 

DREAM SOFTW ARE L "fD 
a.pt . PCN. 

P.O. Box 64, 8uing1tou , HMIII . AGl 1 2l8 

POOLS 
PREDICTION 

~~1ed~::~.o~:~:ss~t~:ay~~tre!~ 
tures analytical draw finder which 

~\~;i:;i~a:a!~/~~~1fr~~~! :h 
free permutation calculator program. 
134 divsdends won by writer so far, 
(" This is the best and most scient ific of 
any program I have seen" Mr Rap 
Secretary, Orpingto n Com puter Club)-

Ask for: 
Briti sh Pools ................... at £8.95 
Au stralian Pool s ............ at £8.95 
Also: 
Pontoon (48K) ................. at £3.95 

ROMBEST, 
9 Hawkston e Avenue , 

Newport , Salop , 
TF10 7S E. 

SOPHISTICATED GAMES FOR VIC 211 
VIC CRICKET Realistic game of still 
and luck with all the major rules of 
cricket correctly interpreted. Full· 
scorecard, printer and game save 
facilities. Needs 16K expansion. 
£5.99" 
LEAGUE SOCCER League cham· 
pionship game for two to 22 teams/ 
players. Automatic fixtures. full action 
commentaries. match facts. League 
tables, results check, postponed 
games. etc. Non league matches also 
playable - the VIC will even make the 
cup draw. Printer and game save. 
Needs 16K expansion. £5.99" · 
WHOOUNNIT? Twelve guests have 
gathered for drinks at Murder Manor. 
However one of them has more than 
drinks on his mind. Thrilling detective 
game for one to six players, with 
genuinely different murder everytime. 
You can even rename the suspects! 
Needs BK expansion. £4.99" 
TOP OF THE POPS Money making 
game about the music business. 
Make you own records and see them 
climb the chart. Printer and game 
save facilities. Needs BK expansion. 
£4.99" 
VIC PARTY 4 contains MASTER­
WORD, A DAY AT THE RACES, GAME 
X (Strip Poker), and CONSEQU­
ENCES. Four games ranging from the 
serious to the ridiculous. All good fun 
- nothing offensive. Needs at least 
3K expansion. £5.99" 

CBM&4 VERSION COMING SOON --1.,ilCll,11_ ..... _ .... ISII_ 
T1U!15UU1 

WRITE FOR DETAILS Of O(JR RJLL RANGE. 
' P&Pfsw(UK)only.Alg.amnsold~toourcondibOM 

Ol$llt.1'ftldlareavaibbltonr.qi;esi. 

INTERFACE PROBLEMS? 
SOLUTION 1: 

SERIAL-CENTRONICS CONVERTER 
(WlcY4 T P&P'I £49.95 
FOi' owner s of comput ers with AS232 OUfPUtS who 
wish IO save money on Pflnter&. No special 
software required . . . IOtally trt1nsptll"ent to 
computer ; needs no external power. 
~ IUl!ab" lofEPSON HX20·NEWBRIAN·SINCLAIR 

SPKOOM INTERfACE 1·0l ·ETC. Fct~..._..,...,. ... _,_,.coruc:t .. 111 •• • mrR~!i:*=.:...~.~=~rZ#G 
PCN MAVSl984 



NO GIMMICKS! 
NO WAFFLE! 

SIMPLY THE BEST 
PRICE! 

wo~-~~~E~SPELLSWI 
Personal 

For : - - :E~i 
8 

Computer 

FOR ONLY £299 [W,.,,] 
VER. 3.24 

Mailmerge only £55 
Spe!I.~!~!. ~-~!Y. £99 

Eoozf&tiJ~: =~~ 
SAMPLE PRICES 
ON SOFTW A RE 

OVDSEAS ANO TlAD£ 
ENQUOOES WELOOME 

WORDSTAR PROFESSIONAL PACK ... ..................... t3H 
SUPfRCALC PflOFESSIONAl PACK ........................ £16' 
DEBASE PROFESSIONAL PACK .... .......................... £337 
MULTIPLAN ........................................................ £139 
HOMEWORDWORD PflOCESSOfl/AlSO SUITABLE FOR 
COMMOOORE64/ATARI .. ....... ......................... £32.95 
VISICALC3.3... . . ....... . .... ....... £149 

r~~w:";~;~~~~~~:::·:::::::::::::::::::::::::::::r~ 
~uca~~f ~~;:.::! 1 ab~r:U~o~=Jt 
:;~: •. 1~ic10:g_~cm~:!. ~~ .1~~\P:;: 
Sinclair, Siriu5, Spectrum, Tex.is, TRS 80, CPM S'h or 8 ;""' 

Pfusa SM>d S4f for full list 

NEW PRINTERS I ACCESSORIES 
Smi1hCoronaTP1 . .. .......................... .. £199 
Ricoh1600 ..... ...... £1,160 
Oaisystep2000 ......................... ........ ......... £259 
R11tiWuser5tleetleederlorOiablo620. £350 
ForNeeSpinwriter. . ......................... £350 
PfinterMate16Kbulfer(Centronics).. ..... £75 
lnterpod leee-488 interlace lorYic 20JC64 . . . . . . . . . . . . . . . . £80 

NEW COMPUTERS IN STOCK 
AcornEJectrons,Kaypro,2,4 + 10s trom£1,D95tot?,295 
Haywood9000wpwithWordstvke)'board ..... ...... £1,795 

USED HARDWARE 
(Oleab on requnt) 

IBM Series One. Televideo 816140 multi-user with Ape 
strtamer and l'llrd diSk, Data General Nova 3· 12, Cromenco 
$)'$tern 3, Watanabe 10 pen tla.t·btd plotter. 

All prices plus VAT in UK. Phone your Access or 
Barclaycard number !or immediate despatch (soft· 
ware sent post free). 

Photographic & Optical 
Services Ltd 

129-137 STANLEY ROAD 
TEDDINGTON. MIDDX. 
Tel: 01·977 3498 

Answering machine after business hours. 
Olfers subject to availability. 
Telephone first to reserv e. 

PCN MA V 51984 

MICROSHOP 

.. VIZASTAR .. 
Long-awaited spreadsheet& data base with 

graphics. £99.95 

.. PAYROLL .. 
~1f~"1st~~~s;::~ Na! a~~::e 

pnntout £114.40 

··srocK 64" 
Fast handling of up to 500 items with sales 

and stock report. OiskorTape£ 19.95 

"FLIGHT SIMULATOR tr 
lo, 64 and Apple 

The ultimate with BO airports!! Fly round the 

Statue o~,~~r~i!~:~9~~: Gokten 

ALL IN STOCK AT YOUR64 SPECIALISTS -
MILTON KEYNES MUSIC & COMPUTERS 

1+::=~~~=ga~e;:.s 

WANTED 
PERSONAL COMPUTERS 

a.II models bought for cash 
Morgan Camera Company 
160 Tottenham Court Road, 
London W1. Tel: 01-388 2562 

SHARP 
MZ 700 Sottwa ra, Booka 1nd Petiphffals, 

SAEtorll st. 

TEXAS 
TI 9914.t. Software, Book• and Parlpherala, 

SAEtorll st. 
COMPUTER REPAIRS BY POST 

ANY MAKE 
UNBEATABLE PRICES 
FAST TURNAROUND 

SmalSusiness Accounts+ VAT on di$Jc tor Comm 64 
by MicroSimpltxt:150 + VAT-

dtmo cassene M.itablt. 
ALSO SECONOHANO COMPUTERS. SOFTWARE. 

PERIPHERAL.$, BOUGHT ANO S0t.0 
PHONE OR WRfTE FOR HELPFUi. ADVICE 

STATION ELECTRICAL 
COASTAL ROAD, HEST BANK, LANCASHIRE 

TEL: (0524) 824519 

NEW £39.95 

&ETTOTNE 
HEART OF YOUR 

IIRAGOll 32 
THE MACHtNE CODE DEVELOPMENT AID 

5 ·22 
• Simple to use cartridge 
• Includes many features 
• Manuals easy to understand. 
• Co resident with basic 
An tdeal tool for learning machine code 
programming. 
A permanent addition to your computer 
power. 

ASHBY COMPUTER CENTRE 
ZU ASHll" IIGH STREET, SCUNTHORl"E ON1UJR 

TEl:ICUNTHOftN.171751 
MAI.OIIIOEIIF"'*SllXX TMD1EM)JlftlES'M:LCOM 

Dragon32 

DRAWCASTER 
SCORE·DRAW FORECASTING 

SYSTEM 
Aust ra lian or British £6.50 
Every team assessed . Every 
gam e rated. Simple. Powe rful. 
User-adjustab le. Both versions 

Acepa k 
Software 

£9.50 

DELTA SOFTWARE 
... _ 
Tl.111,<41..30 _ .... ---"--

"' '" TI/BASIC """·"'-M• 
hrlMtlll'l'b..,.,._ -­·--=.-. .. ...... 

IIIMr,. ,.. ,ur IIAIII -

WANTED 
COMPUTER 
SYSTEMS 
Apple 
Sinus 
Superbrian 
Televideo 
IBMPC 
Osborne 
Commodore 

HARDWARE 
ACCESS DRIES 
Floppy Drives 
Winchesters 
Printers 
ADO - IN PCB·S 

Fair cash prices paid working or not. 
Phone: Day 061 941 5732 

Night062 587 8595 
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· . · • MICROSHOP · . · . . . . 

1.00,000 CASSE'ITES 
PERWEEH. 

Thi• I• th e ca pacity of 
Dataclo ne•• new cu11-ene 
dupU caUon plant -
Europe '• mott advanced 
data dupUcatio n fadllty. * Fa&teat pouibl e 
turnround - on small or 
large run s, we offer the 
fastest delivery. * Ne w low contract 
rate• - the most 
compctith'C pri ces 
avallable, with 
special rates for 
regular cus tomers. * Topquality& 
rellabW ty - we have 

the reputation for th e highe.&t 
quality vroduct. Sv.1ss 
cassette bodies and cluome 
tape used exclus ively. 

$ Faul ty CUHttes 
ellminau d - our rtject rate 
Is below 1~ - the Indust ry's 

best. * Cu•tom built p lant 
- our specially 

buil t equipment 

::c~::::~d for 
data duplication 

!,V::!t~:i; bet ter 
product 

DATA CW NE 
DAI'ACLONE Ltd. , th e apedalitta il180ftware dupli cation. 

Unit 1, Roslin Square. Roslin Road, London WS SDH . 
Tel: 0 1-993 2134. Telex: 21879 

CUSTOMER SUPPORT 
SPECIALIST 

We have a vacancy for a customer support specialist based in Hanworth, 
Midd lesex. 
Excellent opportunity for a young compute r enthusiast educated to 'O' or 'A' level 
standard , ability to type an advantage. 
For further details please contact: 
SANDRA WILKES ORIC PRODUCTS INTL TD 

Coworth Park, London Rd, Ascot , Berka SLS 7SE 
Tel : 0990 27641 

CORTEX COMPUTERS 
JUKI 6100 ACCESSORIES 

Full Range of Dalsywheels £16.10 inc VAT 
Send large SAE tor print-out 

Multistrike Ribbons £3.00 Inc VAT 
BBC Cables £15.00 Inc VAT 

lntertaces tor Spectrum and Commodore available 
Jukl 6100 Printers still only £399.00 inc VATII 

Telephontll'CIM.iOrWSweleon'lt. PmlHCatriaoewilhlnUICt12.00. Postand~500 

CORTEX COMPUTERS 
111tfLOOAR'tMAHS 

l-1 0 GREAT POAn.AHO STRE.IET 
I.ONDONW1 

TIEL:01-431 MM 

SOFTWARE PUBLISHERS 
SELL IN AUSTRALIA TO 
OVER 350 RETAILERS 
COMPUTER PLAY 

is Australia's fastest growing reputable 
software distributor seeking to import or 

reproduce under licence . 

Contact Kerry Harrison 
COMPUTER PLAY 

P.O. BOX 66 GLEN 
WA VERLY 

VIC 3150 AUSTRALIA . 

DIRECT MAIL- FAST 
OAOER BY OIRfCT MAILAHO SAVE A FOA:TUNEl ==-=~ gc.:.: :,:.~ 

t\1$ .00 £224.H 
mo.oo 022.00 
013.00 D5f.~ n•.oo mu ~ ~= gti:ft 
tkt.00 t«IU,~ 
t.U. 00 t4772!i 
1:13111.00 t\0 11 .0 
t \01.00 [Hl .15 
129.00 ffl7.15 
m•.oo mu o 

t111.20 ""·· Fm:: "'° ·H 
t3M.H ....... CM.H 

t\2100 t1:ll.15 
tin. to rt . ... 

"'·'" "'·'" t15.00 

"'·'" ...... 
£U .2!i 

"'" Din 

r:m.oo muo 
DIJ.00 t4~U 5 

ouo m.2!i 
t14.00 [11,10 

&::: rJ:ti 
&UD.00 D7UO 
t1 7U O tt•.ts 
ffl.lO Di i i 

a11.oo tsr•to 
[ 110.DD t12UO 

IIM~lllhllffl- .. 11111,kllit•'ill 
DUO Dl.1't 

'""'-

trr:1='$«11 0t..i!:l01:~~,su 
5:=M:t,su 
E:=M:i':PW 

na . .io , ....... 
""·'" 
t171.DD ...... 
""·'" 
fll0.40 ....... 
tut .00 

[110 1 

""" .,,. ... 
""·" t404.to , ...... 
f:711 •• 
t41Ut ...... 

£112.2' 

"'-'' ...... 
"'·" 

on~ ....... 
[151Ui5 
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auntuwEIIB 
Myonlllt......,_lor,......topqllllltyoonrpuw tulo 
a..tllllt .... blidtlt:prim. ,... ... allt, 
conipNMlh ..... .., ..... ...,me. 
Priats include VAT, post & packing 

LENGTH IOXPIICl!MI QTY. VALUE 
5 min s (c.51 £4.SS 
10 mins (c.101 (4.40 
12 mins {c.121 £4.45 
15mins(c.15) £4.50 
30 mini {c.301 (4.70 
60 mins lc.601 £'5.30 
90 mins (c.901 £7.00 

~~~~SUWEIPIIO»';TM' 
CIPIECTRl:>MMAM.fACTI.IUSCfl'IORS9CIIWlfWl)CASSCTTES. 

HAMI; ... - ········--· ·-·--·- ·-·- ..... .... ·--· .. -·-·-·- ·- .. - · 

AOORESS .... - ·-·-· .. -·--·-··-·---·-·-- ·-----

• 
WRITE OR PHONE FOR LATEST STOCKS OR 
FREE CATALOGUE OF NEARLY 600 TITLE S 
FOR ATARI, BBC, CBM64, DRAGON , ORIC, 
SPECTRUM & ZX81 AT DISCOUNT PRICES. 
AUTOMATIC FREE CLUB MEMBERSHIP. 
APPLE, VIC20, IBM, Tl/994a, TASSO & CP/M8" 

-TEL: 08012 3404 ALSO CATERED FOR - ENO. WELCOME 
&CLARE DRIVE , THRAPSTON, NORTHANTS NN14 4TA 

LLAMASOFT! ! 

awe some game s 
softw are 

V IC2 0 

CBM 64 

ATARI 

SPECTRUM 

NO W IN BOOTS, LASKEYS 9 
MANY RETAILERS, OR FROM 

49 MT . PLEASAN T, 
TAOLEY. HANTS . 

TEL : 07 356 4 4 78 

Coming next week: 

Sheep in Space 

MEDSOFT 
6 1 ArdNn Road, Oonc as tM, DN2 SER 

IT CAN EVEN COPY ITSELF 

It's easy to complain 
about an advertisement. 
Once you know how. 
One of t he ways we keep a check on t he advertising that appears in th e 

press, on posters and in the cinema is by responding to consu mers' complaints . 
An y complaint sent to us is considered carefu lly and. if t here's a case to 

.answe r, a full invest igation is made. 
If you thi nk you've got gcxxi reason to complain about an adverti sement , 

send off for a copy of our free leaflet . . 
It will tell you all you need .to know to help us process yo"'r 

complaint as quickly as possible. 

The Advertising Standards Authority. 
If an advertisement is wrong, were here to put it right. 

ASA Ltd. Dept I Brook Hou se,Torrington Place. London WCI E 7HN 

This space is donated in t he interests of h igh st andards of advertising . 
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In Routine Inquiries (Issue 58) we 
implied that only Acorn's Basic II 
provides an exlende d PLOT Option. 
In fact, since it is the 1.2 OS that 
provides it, this PLOT optio n is 
accessible from Basics I and II. 

NEXT 
WEEK 
Sordplay Sord enters the lap­
held contest with its new IS-I 1. 
CINsa cnlft We review a che ss 
program for the 64. 
BBC GT Put your foot down with 
this silicon disk. 

ROM - not built 
in a day 

New micro 
launched 

Congratulat ions to Denise 
Langley, of Chessington, who 
sent us this clipping from April 
13's edition of the Surrey Com­
et. Denise picks up £5 in the 

Spotted at the London Book 
PCN Misprints an'd Gib ber ish Fair in Duckworth's latest cata­
Contest. 'Who launched the logue: ·ne Complete Sinclair 
Vic20in tospacewit houttelling QL ROM Disassembly 
PCN ,'s heasks , 'a nddoesJo yce £5.95' 
knowthey 'resellinghersticks?' The price is suspiciously 

~------ - ------- -- - ----! close to a lot of casseu e games 

PCN can go to blazes • •• 
Tatung has a bizarre att itude to ing copies at the end of the loan 
the hardwar e it sends out for period. ' 
review. The 'goods on loan' are 

Th e machine came to PCN's describe d as one Tatung PC , 
office accompanied by a chit one Tatung monitor , one Fast 
saying: 'Please note that the Purchase and one Fast Sales. 
goods on loan are for evalua- What can we say? If you want a 

but let's assume that Duck­
worth isn't monkeying about. 
'They must be telepathic, ' said 
our sharp-eyed corr espondent 
... but we think it's more likely 
that ea rly issues of the book will 
have every fourth page st itched 
together and sold as a sepa rate 
pamphlet, to be incorporated 
into the book at a later date. 

t ion purposes only and are lent ticket to the PCN Tatung ,----- --------~ 
on 1he unders tanding cha, you oonr., e you'd besi ,e, us Sinclair: a bit 
undertak e to destroy all work- know. 

1-- --------'------'------ - - -----1 on the side 
r.'fT7 ~ I' ... .,,:Jtt.,- It t,).I,, 1"" .,i.... 
LJ[;J..J_:::jj.L_j " """"' r ~ 1""' t.:..,v. a. 

~H;~~ ~J ~~ e~~ Ji v ~-··· " .:·.·.·.·.· 
By releasing its OL with appen ­
dages poking out of the back 
Sinclair has finally settled the 
argument over whether the QL 
is a 32-bit, 16-bit or 8'32-b it 
system. 

The answer is none of these. 
It is, of course, a two-bit system. 
The main bit and the bit th at 
sticks out of the back. 

PCN Datelines keeps you in touch with up-coming events. Make 
sure you enter them in your diary. 

PCN Dateline s should send the informa tion at least o ne month 
before the event . Write to PCN Dateli nes, Personal Computer 
News, 62 Oxford Street , London WIA 2HG. Orga nise rs who would like details of coming events included in 

UK EVENTS 
[..,,t hies 

Comput ers , Business Systems 
& Commun ications Equ ipment 

May 15-17 

Exhi bition - MICRO CITY 
DEC User Show May 15-17 

Waltham soft '84 Mayl9 

RIBA Comput e r Exhibitio n May22-24 

Apple '84 May 24-26 
Office Automati on Show June 7-9 

OVERSEAS EVENTS 
E....t ~ n 
CompeeEuropc May&-10 

Internat iona l Comp uter Show for June 14-17 
Office , Home , Hobb y 

v ..... 
Bristol Exhibilion Ccn1re 
Canons Road 
City Centre , Brislol 
Novotel Hotel, 
London W6 
Main Exhibi1ion Hall, 
Waltham Foresl Technical Co llege , 
Forest Road. E 17 
Bloomsbury Crest Hotel. Co ram St, 
Londo n WCI 
Fulcrum Centre , Slough 
London Barbican 

Yen11e 
Cenhc Internat ional Rogier , 
Brussels 
Cologne, German y 

Orp ntMf'S 

To morrow ·s World 
Exh ibitions Ltd 
0272 29215617 
Contact David EvansO l-837 3699 

Londo, 01-554 5039/3498 

RJBA Services, Ol.fil7 8991 

Database Publicat ions 061-456 8383 
Clapp & Poliak 1 01-891 5051 

eq.., ..... 
Reed Exhibit ions 01-643 8040 

Ge rman Chamber of Industry and Com merce, 
01-930 7251 
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{Jf~ . . . yes. spinning dizzy is just t) • ... what you'll be 1f you try playing 
Chinese Juggler using only your keyboard . 

. . . fasten your safety belt and Alter a spin wi th the ]uggler' you'll believe that 

~~ 
, screw down your screen because your computer and joystick were made just for 

• ' you'llbejumpingforyou r lifewith POGO, this playing this incredible version of the classic art. 
fantastic, on the hop. all action fun-game from Chinese Juggl er is a classic in its own right, you can almost 

Ocean. Just bouncing around colouring steps may feel the plates spinning on your joystick I It will take the deftest 
sound like child's play but only the_ toughest will Jump of touches and lightning reflexes from the best of you games 

at the Pogo challenge, and when the going gets tough the masters to master the Chinese Juggl er. The superb cartoon 
tough get goingl Just you try to pogo up and down the stairs animation, delightful stage design and ingenious originality all 
dodging all kinds of meanies and you'll get a taste of the real add up to putting Chinese Jugg ler in a class of its own . Take 
Pogo action. So rush right now co your local software shop and the chance now co own what could well become a collector·s 
bounce out with this tun-packed winner. . Pogo will have you piece and enjoy the fun and finesse of Chinese Juggler , one of 
Jumping for joy . .. hopping mad . .. stair crazy . . aaaghll the most truly remarkable games in the software market. 

POGO I I CHINESE JUGGLER 5-rio ocecn ,m:io 5;r9c, 
Ocean Software Limited · Ralli Building · Stanley Street · Manchester M3 SFD Telephone: 061 832 9 143 

Ocean Software is available from selected branches of: M)()LM)RJH , W H SMITI I , 2Ji!J!i. John Menzies, LASKYS, Rumbelows, 
Spectrum Shops and all good software dealers. Trade enquiries phone: 061 832 7CH9. 


